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FOREST RESEARCH IN INDIA, 

1937-38. 


PART n.-PROVINCIAL REPORTS. 


CHAPTER I. 


SHvieuUurc. 


A large number of biimplc plots was laid ottl by the F. 11. I. party 
for teak and bandnl in Coorg and for n numi>cr of species in tiie Anda- 
mans. The Coorg plots included rcplicnt.ed cojnparativc thinning seta 
which should yield valuable results in time. Plots of the all-India co- 
operative bamboo innnagcmeufc investigation in several provinces were 
Tcraeasurcd and inspected by F. R. I. pnrtie.s, and a number of inipiovc- 
ments introduced. 


/IssflJM.— Natural regeneration of evergreen forests has been satis- 
faetory in the Jaipur reserve where an experiment has been started 
for gradually lifting the eajiopy. In the Knmrup division, much pio- 
gress ha.s been made in establishing whippy regeneration of sal by 
controlled btirning and rains weeding including pulling out of Jittjm- 
torium. Hero, as well as in Knclingnou and JIallugaon divisions, 
systematio burning of sal fore.sts is being done ns a routine measure. 
Considerable progre.ss has been made in the preparation of working jdans 
and lO-ycar divisional plantation schemes. 

Jiengitl . — ^In the bhahar sal forests experiments on biicce.ssivo annual 
burning have tended to lighten the undergrowth ns well ns to increa*'e 
seedling recruitment of sal. Elsewhere, in moister sal areas, the policy 
of slow burning has been siiecessful in killing out or reducing the luxu- 
riant cvergteen undergrowth ; and it is hoped drier conditions favour- 
able to sal regeneration will .soon follow. The annual ipnt rolled burn- 
ing in sal plantations for fl buccessive years lias elinngcd,ovcrpreen nncler- 
growth towards drier types. 


In the Kij’&alop{J'>yallcy^, 9 V<‘rgrccn forc.sts, the diyisioual experiments 
have giycn.idrilcAtio'nVflfni^lnrgc gaps jn.nalurat regeneration caused 
by cxploilniiou jV<l)fnyit (ollbwod'^y’jnfeehauical'.cxtraclion by tractor, 
will'liaVc-tp bc’aidwdnb^ji^’atfifipiiA^gtijMiifcidu.of fast growing plants. 



Some amount of success has been obtained for the first time under thu 
well-known “Kamrup method” for regenerating typical gaijan (Diplero- 
eaipus spp.) forests at Bhomoriaghona, Cox’s Bazar. The canopy was 
slightly opened by the removal of suppressed middle storey, the congest- 
ed patches were thinned, undergrowth out and burnt and the area was 
cleaned with the result that there was a profuse recruitment of healthy 
seedlings. Experiments to introduce Dipterocarpus turbinatus and 
Eugenia grandis under high shade by notching on a bigger divisional 
scale proved very successful and at a low cost. 

In the case of Nipa fntticans (golpatla) in the Sunderbans, it was 
found that if an extra utilisable leaf were retained in each clump in 
addition to the unopened (or insufficiently opened) frond or &ond8, 
there was an appreciable increase in the production of now shoots. 

Bihar . — Observations on the effects of contour trenching on growth 
and water conservation have been continued, and the area trenched 
has been considerably extended. Successful reclamation work in heavily 
eroded soils has been effected by contour trencliing followed by plough- 
ing in seed of thatch grass or boga {Tephrosia Candida) prior to the intro- 
duction of tree species. Controlled burning, ns a regeneration measure, 
in dry sal forests is being given up in favour of complete fire protection, 

Bombay . — As there was no special resenrcli officer, most of the local 
investigations were taken up by the territorial staff. An attempt at 
introducing Cassia siamea on the sites of deserted cultivation in the 
Tnnsa catchment area (East Thana) was fairly successful. The 1935 
experimental plots to ascertain the rale of growth of teak in plantation 
under different spacings (Dangs, Surat), measured up in 1938, indicate 
that an average spacing of 12'xl2' is more advantageous in early years 
than that of 6'x6' or 9'x9' or 16'xl6' in so far as girth increment is 
concerned, but the effect of the wider spacing on tree form and on estab- 
lishment costs is not mentioned. 

Central Provinces . — ^There is no difficulty in obtaining natural regene- 
ration of sal in localities (Balaghat) whore grass can be kept down by 
successful fire protection extending over several years and by light graz- 
ing and grass-cutting. Coppice regrowth is vigorous everywhere. 
Plantation costs have been reduced considerably and the cost of forma- 
tion only of teak plantation amounted to Bs. 5 per acre. Successful 
agri-silvicultural work has been reported from some divisions (e.g., 
Ycotmal) and the method is being undertaken in localities where land- 
hunger is intonso and cheap labour readily available. 

Teak seiids kept in wlutc-ant nests for a year after collection ger- 
minated reaffily when sown tluokly in lines a'ftw days before the monsoon 
set in. Hffie, rah-camrtaungga pie^od is pr^Jifig^efy^ successful in a 
number of places. The ForestjDcpSrtmont Is'iSsuihk ntop'dganda leaflets 
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to make tlie public tree-minded and a small nursery is being maintained 
by the provincial silviculturist at Nagpur for raising suitable orna- 
mental plants for sale. 

Lantam has almost completely disappeared from hre-lines os a 
result of successive burning but not so elsewhere, 

Goorg, — ^Experiments confirmed that sandal seed sown without 
pulp has given much higher germination than that wth pidp. Aleurites 
fordii and A. montam germinated fairly well (the former better than 
the latter) at different nursery centres. Those plantations in six loca- 
lities are showing much promise. After a few years’ experiments Coorg 
has also adopted premonsoon stump-planting of teak between the middle 
of April and the middle of May as standard practice. 

Erill girdling and poisoning with sodium arseuite in evergreen forest 
regeneration areas killed more than BO per cent, of the trees resulting in 
vigorous response by the seedlings underneath. 

Madias. — ^Regeneration of dry fuel forests by the “ rab ” method 
and its combination with the raising of field crops 
has been extended and improved. In many districts with the most 
unpromising soil and climatic conditions success with this kind of work 
is now a matter of routine. Great benefits obtained by soil working 
by forking in the early stages of the “ rab ” regeneration of dry fuel 
forests have been demonstrated farther. Success has continued in 
the control of new outbreaks of the spike disease of sandal. Investi- 
gations into the best date of stump-planting and best size of stumps to 
use have been concluded for most of the important local species. In 
years of seed shortage, undersized leak stock in the mursery can be 
developed into good stock for the following year. The change in the 
technique of raising plantations by premonsoon stump-planting in 
crowbar holes and the improved weeding and tending methods have 
reduced the cost of formation of plantations by Rs. 10 to Rs. 15 per 
acre. 

Not Ill-West Frontier Province. — ^The main silvicultural problem 
continues to be the natural regeneration of blue pine (Pinvs exedsa) and 
silver fir [AHes pindroio) specially in forests under the uniform system. 
Previous experiments to ascertain the most suitable intensity for a 
seeding felling in blue pine forests having given no definite results have 
now been given up and a new set of experimental plots laid out in their 
place to s^dy factors affecting the progress of seedlings in recruitc^ent" 
and also to study the effect of grazing, of removal of Vilntrnum weed 
and of exclusiop of rodents. ' "*• 

Sowing pfdddcla^xoa^bpi^nt'patcbjM^cpntinues to give vdly goodresulls 
in the blue.'pide'jJegf^^CThfJcm arcd'’jn' tipper Siran range, 
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In cliir {Pimn longifdlia) regeneration areas, wlicro tlie young crop 
is established, the effect of increasing grazing incidence from 8 acres to 
6 acres per head of cattle continues to be bcnciicinl. 

Orissa. — ^The main problem in Angul (old P. B. I. areas) is to find 
out how best to assist sal (Shorea tolntsUi) regeneration against Bambusa 
arundinacea. Burning the clumps was not so effective ns clcarfclling. 
Experiments to raise teak stumps in dry tab nurseries proved successful 
in Angul, promising economy in nursery costs and reduced expense in 
carriage of plants to the planting site. 

Sab sowings have successfully been made in several Divisions even 
on poor dry soil with various species. Sandal sowings under bushes with 
existing forest trees as hosts have given far better results than have 
clean weeding and sowing of host plants. 

In Puri, dona (leaf cup) planting of teak gave very good results. 
Initial results fi;om underplanting of D. striclus forest with teak stumps 
arc promising. 

Punjab. — Observations in liigh level J:ail (Pinus exceUa) forests as 
well as in mixed kail and Jir. forests showed distinct improvement in 
natiual regeneration where humus was scraped off or burnt. 

As regards Abies pindrow and Pieca morinda previous years’ observa- 
tions were confinned, namely that the removal of humus and exposure 
of mineral soil gave significantly better results, and that the influx of 
regeneration was inversely proportional to the opening of canopy. 
Under strip fellings seedlings were more numerous in 50' and 76' strips 
ns compared mth wider strips, and undcr-shcltcicd reproduction was 
distinctly better in 20' X 30' gaps than in bigger openings. 

Moths alba and Mdia azedatach underplanting in irrigated planta- 
tions of Dalbcrgia sissoo was very successful in Multan, Montgomery 
and Eoscarch divisions. Gryptomeria japonica and Cupressus lomlosa 
did well in Kangra oak forests (Dharamsala) and Prosopis julijlora 
(Argentine form) did well in poor soil in irrigated plantation and together 
with arid and Mexican forms in dry foothill sonib areas. Agaves were 
found highly useful for erosion control. The erosion control work at 
Nurpur furnished a demonstration that after 3 years’ closure the gro^vth 
of grass had markedly improved and several indigenous plants made 
their appearance and are beginning to cover the ground, doarfclling 
in winter followed by trenching in spring to get root suckers proved .to 
be the best method for naturally regenerating DaWergia sissoo high 
forest in riverain areas. 

Planting espacement {Dalbergia sissoo) experiments at Chiohawatni 
initiated in 1928 were closed. Ecsulto showed that closet cspacements, 
t.e., 6'xlO' and 6'xlO', givohiglier outturn -than 8'XlO' or lO'xlO' 
and arc moreover better for controlling weed growth. 
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United Troviticcs. — ^Tlio question of obtaining and establishing sal 
regeneration dc novo continues to be the most important item in the 
programme. 

Bains .slirub-ontting is being successfully adopted in a fairly large 
scale in regeneration areas in the Haldwani, Baranagar, Tarai and Bha- 
bat Estates forest divisions. 

Kliair (Acacia calediu) trees, even largo ones, produce:! coppice 
shoots if the toots iverc wounded below ground level after felling (Tarai 
and Bhnbar Estates). In nrliiloiai regeneration Icbnir cannot be success* 
fully raised without rains weeding. 

In S. Kheri and Pilibhit divisions the bath grass (Pollinidium aiigusti- 
folium) plantations continue to be very sucocesful on suitable areas, — 
some plots producing as much ns 58 mds. per acre. Indicatioas arc 
that best results arc obtained with a spacing of 2'x2'. 

In imdcrplanting cxiierimcnts, Eugenia jambolnna and IlohplcUa 
iniegrifolia have developed well under dense kliair (Acacia catechu) 
shade. 


Botany, 

The province of Assam continues to make contributions to the 
science of botany. Several new species were described and Volume 
II of the Flora of Assam was published during the past year. A very 
vnlunbln collection of the rvoody and herbaceous flora of Assam, which 
is housed in Shillong, makes possible such additions to knowledge. One 
learns with considerable surprise that the staff wbicb looks after ibis 
asset is still, and has been for many years, on a temporary basis. 

The identification of the species of the evergreen forests has at last 
been taken in hand. The Forest Botanist paid a visit to South India 
during the last cold weather and dealt with about 7,000 trees in several 
parts of Madras. 

The result of trenching the arid hills of Bamiabum continues to 
at tract attention. Far-rcacliing claims of succc.s3 in changing the ground 
cover, in improving the growth of the fTces and in altering the local 
climate have been made, but unfortunately no data of the untouched 
site arc available for comparison. It is hoped that an ecological survey 
in the cold weather of 1938 will throw some light on the matter. 

Utilisation. 

In the sphere of Utilisation, there is much of interest to be read in the 
Provincial reports., . 

Assam, Bengal, the Central Provinces, Madras, and the United Pro- 
vinces all maintfuned a Forest Utilisation Ofilcur either throughout the 
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year, or for part of tlio year. Bibar and tlia Punjab maintained B'orcst 
Research Officers who dealt with Utilisation problems ns well as those 
of Silviculture and other branehcs of forestry. 

On the whole, the provincial utilisation reports arc very encouraging, 
and amply demonstrate how a Utilisation Officer can help in tackling 
specific problems and assist generally in improving trade in forest pro- 
ducts and finding new markets where required. 

Assam . — ^The Forest Utilisation Officer, as usual, showed great 
activity in trying to find markets for his province’s timbers. He reports 
that a large seasoning kiln is to be erected by the Snrma Valley Saw- 
mills, which will greatly assist this firm to market their timbers in clean 
condition. Ho also reports that by using proper methods of air season- 
ing, the Assam Railway and Trading Company obtain 60 per cent, higher 
prices for air-seasoned timber than they do for green wood. 

Several timbers were tried for pencil manufacture, but except for 
Bischofa javanica, which was reported as the “ most suitable ”, none 
of the nine timbers tried were found suitable. Bonsvm {PhaibB goal- 
jiarensis) is said to be suitable for shuttles and is being used for this 
purpose in increasing quantities for handloom work. Amoora pallichii 
is reported on as being a favouiite timber for fmniturc. 

A match factory in Calcutta is taldng bMu (Telramdes nudifiora), 
ptali {Traoia nudifiora) and ladam {AnlJioccplialus cadamba) for match 
work ns substitutes for semul {Bombax maJabaricum), supplies of which 
are inadequate to meet the demand. 

As regards minor products, Millcttm jmchycarjm roots were tested 
for their rotenone content and were reported on os containing 2'8 per 
cent., a very encouraging result. The trade in canes was brisk, and 
prices rose by 16 to 60 per cent. The price of Plumbago rosea also 
increased to nearly double lost year’s figure, and the trade in several 
other products was brisk. 

Finally the Utilisation Officer obtained a reduction in railway freight 
for many forest products, and it is anticipated that the new rates will 
benefit both the Forest Department and the Railway concerned. 

Bengal . — The Forest Utilisation Office of Bengal is now in Calcutta, 
and the Forest Utilisation Officer reporte that, judging by tl\c increasing 
number of enqmrics and requests for ad\icc that he receives, the mov- 
ing of the office from Darjeeling is more than justified. 

It is emphasized that Calcutta is the largest individual market for 
timber in India, and that, although the potential provincial forest out- 
turn is not fully sold, enormous quantities of timber are being imported 
into Calcutta. In the month of March 1938, no less than 8,000 tons 
of timber were imported into the town by sea alone. A very large 



quantity of this is, of course, teak from Burma, but, nevertheless, there 
is scope for expansion of the Bengal trade in forest produce. 

Numerous samples of timber -were sent out by the Forest Utilisation 
Officer vdth the object of having the iambers tried for various purposes. 
Success was acMeved in some instances. Sonneraiia apeldla was accept* 
ed for heavy packing cases, and Bisdiofia javanica, Amoora wallichii, 
Cedrela microcarpa and Gedrela toona, were accepted by a firm of pencil 
and pen manufacturers, for pencil making. The wood chiedy used by 
the same firm for cheap pencils is Carapa obovata, but supplies arc limit- 
ed and sizes are small. XaitlJioxyUim budnmga was tried for fiunituro 
making but proved very refractory. 

Bihar. — ^Bihar reports that success was achieved in obtaining a 
reduction in railway heights on charcoal, and the Forest Research 
Officer was very active in the propaganda field. Pictorial post cards 
on forest subjects were widely distributed, and the Forest Department 
took part in exhibitions at Khunti, Banohi and Calcutta. It is also 
reported that in Bihar propaganda and cducaiion of the general public 
and of engineers in forest and utilisation subjects is of paramount import- 
ance, and active steps are being taken to fill the want. One method 
proposed is the circulation of timber engineering magazines to the 
engineers of the province by the Forest Department. This is a sound 
policy which might well be followed by other Prordnees. Albizzia 
procera was tested by a Patna firm for gun stocks and was reported 
on as suitable if well seasoned and free of cracks. A small tool handle 
business was started in Chakradharpur, the main timber to be used being 
dhaura {Anogeisms lalifolia). The woods being used by match factories 
arc reported to be salai {Boswellia serrata), char {Buchanania lalifolia), 
amra {Spondias mangifera) and semul {Bomhax malabaricum). 

A start has been made in supplying poles for electric transmission 
work, and orders for more poles have been received. A scheme for the 
electrification of the whole Province is under consideration. If it 
eventuates, at least 10,000 poles will be required. The question as 
to whether palmyra poles will be suitable for tliis scheme is being investi- 
gated. An Ascu treating plant was erected at Goillrera. 

Omitral Provinces. — The Central Provinces also report an increased 
trade in electric transmission poles. Orders for poles of both teak and 
Polyalthia ccrasoides were booked. The Allapilli sawmill cut 81,442 
gubic feet of timber, and sold over 78,000 cubic feet for Es. 1,32,012. 

Over 95,000 sleepers were supplied under a 3-year contract to the 
Eailways. A Bombay firm investigated a scheme for the utilisation of 
Dendrocdlanws strichis bamboos for paper-making. If the scheme 
eventuates the mill will probably be erected either at Chanda or Ballar- 
shah. A Delhi firm made enquiries as to the possibility of using salai 



{Boswellia so tala) for plywood. Gardenia latifoUa is being tried by the 
Linen Industry Bcscnrcli Association, Ireland, for spinning rollers. 

In minor products, lac still holds pride of place, but the price for 
T. N. fell from Rs. 24 to Rs. 15-8-0 per maund. There was an improve- 
ment in the demand for rusa grass, and the leases fetched Rs. 5,319 
as against Rs. 2,100 the presdous year. The demand for htlw (Sterculia 
wens) gum also increased, but prices kept low. Over 75,000 cwts. of 
this gum were exported from Bombay alone during the year. An 
investigation to improve the tapping of hvlu gum is under way. Other 
products showing increased trade include katJia, tendu {Diospyros inelan- 
orylon) leaves, and harra (myrabolams). 

Madras . — ^Electric transmission poles were a subject of increased 
interest in this Presidency also, and schemes for the treatment of polos 
for hydro-electric work were submitted to Government. Both Asou 
treatment and open tanlc treatment with creosote are under considera- 
tion. At the same time, the Kodaikanal Municipality are purchasing 
and erecting poles of Pinus insignis treated by the Osmose process. 
The results will be watched with interest. The question of the proper 
seasoning of sleepers has also been taken up. Boffia grass (Cytnhopogon 
coloralus) was sent to Dchra Dun for pidp and paper tests. It was found 
suitable for cheap grades of paper if mixed with other long-fibred mate- 
rials such ns bamboo pulp. Samples of C timbers were sent to Dchra 
Dun for shuttle tests. JSvodia rozburgiiiana was reported on by the 
AVestern India Match Co. ns suitable for splints. Ailanlhus malalarica 
is also reputed to bo an excellent match wood, but supplies arc scarce. 
Nineteen woods were tried by the Madras pencil factory for pencil work 
but none of them proved suitable. 

Casuarina is to be tried for polo work. The Forest Department 
participated in provincial exhibitions at Salem, Calicut and Madras. 

In minor products, Nuz-vomiai seeds showed a drop in price fiom 
lls. 11-4-0 to Rs. 8-4-0 per candy. Imported wattle bark showed an 
increase over last year’s prices, but Cassia avriculata'baik prices declined. 
Experiments on the collection of this bark showed that one year old 
shoots had a tannin content of 16 to 20 per cent., while 2 and 3-ycnr old 
shoots only increased in tannin content by 2 to 3 per cent. Enquiries 
for kahi {Sterculia urens) bark were received in this Province also. 

Norlh-W&l Frontier Ptovincc . — Sample logs of sissoo {Dalbeigia 
sissoo) from the Lower Swat Canal banks were sent to the Forest Re- 
search Institute for testing for veneers. It was found to bo highly 
dccoiative, and samples were shown at the Lahore Exhibition in Decem- 
ber 1937. 

Orisso.-— The Mahanadi river in Baiapahar division has been made 
possible for floating bamboos by blasting operations, and successful 
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floating operations Lave been undertaken. The Public Worlcs Depart- 
ment have installed an Ascu treating plant at Koraput, and the local 
Government has issiicd orders that preference should be given to pro- 
vincial timbers for all public works. Treated wood bridges are to be 
used on the Koraput-Rhayagada road. The terms of the bamboo lease 
for the Orient Paper Mills have been settled, and it is expected that 
the mill will start work in 1939. 

Punjab. — ^With a view to educate the public on forest matters a 
forestry pavilion was opened in the All-India Exhibition of Arts and 
Industries held at Lahore in December 1937. Exhibits included erosion, 
forest worldng and Punjab forest t 3 rpc models and various forest products 
which could form the basis for the development of cottage or large scale 
industries. Over 3 lalchs of people visited the pavilion in the course of 
two months and many of them ^splayed a keen interest in the develop- 
ment of forest industries (Research), 

United Provinces. — ^The post of Dtilisation Officer was revived in 
October 1937, and Mr. D, Stewart, Deputy Conservator of Forests, was 
given charge of the Division. He made a complete survey of the utilisa- 
tion work in the Province during the working season 1937-38, and his 
able report is worthy of perusal by officers in other Provinces, ns it gives 
a very clear account as to how a lltilisation Officer can help his Depart- 
ment and stimulate trade in forest products on sound lines. 

The seasoning of sleepers for the railways and the supply of both 
softwood and hardwood sleepers was one of the first problems tackled. 
The supply of poles for electrical transmission work was another, and 
the importance of keeping proper records of poles in service is emphasized. 
Kulu (StercuJia tirens) gum was a profitable product in this province 
also, while the possibility of utilising chir {Pinus lo7igifolia) and uUa 
{Anthisleria gigantea) for paper pulp was also explored. So far the 
results on these products look promising for the manufacture of cheap 
wrapping papers. The provincial output of seraul {Bombax malabari- 
cum) for the match industry was carefully examined, and the possi- 
bility of starting a plywood factory in the Province was also explored. 
Unfortunately supplies of possible timbers for plywood work in the 
United Provinces are at present insufficient to support a plywood mill. 
Steps arc being taken to increase the provincial supplies of timbers suit- 
able for matches, plywood, and the box trade. Such timbers are in 
deficit in most provinces in India and the question of plantations is one 
which should receive, if it is not already receiving, attention by all 
provincial forest administrators. 
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CHAPTER n. 

SILVICULTURE AND WORKING PLANS. 

ASSAM. 

I. — ^ExPEMMENTAI. SaVIOULTOBE. 

(i) General. 

Staff. — The post of tho Silviculturist continued to remain in abeyance 
throughout the year. Dr. N. L. Bor, Deputy Conservator of Forests, 
vrns in charge of the work, in addition to his duties as Botanical Officer, 
until the 10th October 1937, when Mr. Jtt, N. De, Deputy Conservator 
of Forests, took over and held charge for the remaining period of the 
ycni. It has not yet been possible to get sanction for even the 
minimum office and field staff for tho Silviculturist. 

There wcic 18 silvicultural experimental plots (including three 
gardens) at the beginning of the year of which one experimental garden 
in the Sadiya division was made over to the territorial staff. Two new 
experimental plots were loid out, during the year, in tho Lakbimpur 
division. Plantation schemes have been drawn up for most of the 
divisions. 


(ii) NaUnal regeneration, etc. 

As remarked last year, the natural regeneration of the evergreen 
forests is quite satisfactory in the Jaipur reserve where an experiment 
has been started of gradually lifting the canopy. Seedlings of Diptero- 
carpus macrocarpus, Mestia ferrea, Shorea assamica, Manglietia insignis, 
Artocarpus chaplasha, etc., are found almost everywhere under mother 
trees. In Cachar and Sylhot divisions, natural regeneration of ping 
(Cynometra polyandra), Jcurla {Pedaquium polyanthm) and Diptero- 
carpus turbinatus is very good in places. 

In the Nowgong division two experimental plots have been laid out 
for natural regeneration of sal by rains weeding and by clearing bamboos 
and trees in places where good whippy regeneration of sal already exists. 
Both the plots are promising. 

In the Kamrup division much progress has been made wth estab- 
lishing whippy regeneration of sal by controlled burning, rains weeding 
and pulling out Eupalorium. 

In the Bamrup, Kachugaon and Haltugaon divisions systematic 
burning of sal forests, is being done as n matter of routine, 
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(iii) Investigation of seeds. 

Experiments for germination test of various species were continued 
in the Lawachcrra experimental garden (Sylhet), and the experimental 
plot No. 11 at Holongapar (Sibsagar) was also reconstituted last year 
for the same purpose. 

Boiitine pre-treatment of seeds was done with several species and a 
few species were sown untreated. On the average good germination 
results were obtained from the former. In shaded beds, untreated 
Amoora waUichii seeds gave the quickest germination and upto 95 per 
cent. Some Talattma phetlocarpa seeds were treated with Hydrochloric 
acid before treatment, but no germination was obtained. Xglia dolabri- 
formis seeds received from Biuma gave very satisfactory results, with 
germination percentages of about 94: per cent, in shaded beds and 85 
pet cent, in unshaded beds. (It may he of interest to note that Xylia 
dolabriformis trees in the Lawachcrra plantation raised from Burma seeds 
in 1927 flowered in 1937. Some seeds were sown in a nursery bed and 
were found to be fertile. Teminalia tomentosa and Hydnocarpus hirzii 
planted in 1927 also bore seeds in 1937.) 

(iv) Investigation on Trees and Crops. 

(а) Phenohgical data. — Observations were continued on all trees 
selected for the purpose in different divisions in order to get reliable 
averages. 

(б) Inheritance of individual characters . — ^Experiments were con- 
tinued to determine heriditary characters in the distinct growth forms of 
Lagerstramia flos-regince. 


(v) Nursery Work. 

Two experimental nurseries are being maintained at Lawachcrra 
and Holongapar. In hot dry areas, shaded nursery beds gave generally 
a higher germinative capacity with nearly all species tried. Bonsum 
{Phoebe goalparensis) started germination in December and continued 
till April in the Holongapar nursery. Alseodapline owdenii seeds collect- 
ed in the Gachar division did not keep well for more than 15 days after 
collection. 

The experimental Cinchona plantation at ITmsaw was maintained 
but it was decided not to extend this any more. 

(vi) Artificial regeneration. 

In nearly all divisions, plantations are being raised either depart- 
njentally or by taungyas and much useful information is being collected. 
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(vii) Tending. 

Due to the introduction of plantation sehcmcB, systematic tending 
of all plantations nill non* be ensured. 

(viii) Mixtures. 

Except in the sal forests, mixture of species is being introduced in 
almost all divisions and species suited to the locality has been pre- 
scribed in all plantation schemes. 

(ix) Underplanting. 

Underplanting of gamari {Gmelina arborea) by ebam (Arlocarpus 
chaplashtt) in the 1929 plantation of the Rnghunnndan reoerve was a 
great succc.>>s and dining the year under review a number of gamari 
trees were removed in thinning so ns to admit more light to the cham. 

In the 193D gamari, gaijan (Dipterocarptis turlnnalus) underplanting 
in quincunx looks very promising ond some of the gatjan are ns high 
as 8'. 

(x) Silvicultural systems. 

Working plans for the Rammp and Gonlpora forests are under 
revision and the shelter wood compartment system has been prescribed. 

(xi) Miscellaneous, 

(a) Preservation Plots . — These hove now been selected in almost 
all divisions of the province and attempts arc being made to systcmatiac 
their records. 

if)) Cinchona plantation. — TIic extension of the plantation at Urasaw 
in the Khasi and Jointin hills has been stopped and the cxpcrimontnl 
plantations in the Garo and Slikir hills were also previously abandoned. 

It has been found by analysis of the specimens of Cinchona sent 
that the alkaloid content is not inferior to that raised on a commcrciol 
scale in the Bengal plantations. 

Jlr. Wilson, Chinchonn Expert of the Imperial Council of Agricul- 
tural Research, visited the Umsaw and the Mildr Hill plantations along 
with a Soil Chemist. It is understood that the growth of Cinchona plants 
is, according to Mr. Wilson, quite satisfactory at Urasaw and the soil is 
also suitable. 


II.— WoBKiNO Flaks amd Statistics. 

(o) Preparation and Control of Regular Wording Plans. 

The working plan of the Nowgong and six reserved forests of the 
Sibsagttr division has been brought into force in Nowgong with effect 
from the, 1st August 1936. 
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The working plans for the Onohar and Sylhet divisions have been 
completed and sanctioiied by Government. 

Rapid progress has been made during the year in the revision of 
the working plans of the Kamrup and Haltugaon (Goalpara) divisions. 
They are both expected to be completed by the end of the year 1938. 

A working scheme has also been prepared for the Nongkhyllem and 
adjacent Siem’s forest in the Khasi and Jaintia hills. 

Considerable progress has been made in the preparation of 10-year 
divisional plantation schemes. 

(6) Preliminary Working Plan Reports. 

The preliminary working plan reports for the revision of the Kamrnp, 
Haltugaon (Goalpara) and Kachugaon (Goalpara) working plans wore 
approved during the year. 

HI. — ^MisoeliiAneous. 

1. Photos. — 11 photos of forest importance were supplied to the 
Central Silviculturist, Dchra Dun, for circulation. The Silvicultitrist 
took many photos of plantations and other items of interest during his 
tour. 

2. Weeds. — Grazing as a factor in keeping down the weeds is fairly 
obvious in the sal forests of the Kamrup division where villages exist 
near all forests. Experiments have been started in the Nowgong and 
Darrang divisions to keep down weeds by controlled grazing. Some 
success seems to have been attained, but no conclusion can yet be drawn. 

Loranthus which was playing havoc %vith the gamari {Gmclina arborca) 
plantations of the Sylhet division has been tacldcd this year by lopping 
the affected branches. The effect will bo watched -with a view to find 
out if the method is successful and cheap. Sal, ajhar [Lagerstroemia- 
jlos~r^inae) and other species arc also attacked by tliis pest. 

BENGAIj. 

I. — ^ExPEniMEKTAr. Silviculture. 

(i) General. 

Mr. J. C. Nath, Deputy Conservator of Forests, was in charge of the 
Silvicultural division, while the post of the Assistant Silviculturist was 
held by Mr. S. C. Chatteijce, Extra Assistant Conservator of Forests, 
throughout the year except for four months (July-November) when he 
was on leave, and Mr. S. K. Datla, Extra Assistant Conservator of 
Forests, was in charge. 
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(ii) Natural regeneration. 

(i) Sal , — ^In the Buxa division, attempts to naturally legoncrato 
areas in the hliahar tract wero continued. The luxuriance of the under* 
gro^rth lias been considerably reduced and n slight increase of sal seed- 
lings rvns noticed. 

In the Baimatang bhabar also a fair number of seedlings in the 
uncstablishcd stage arc at present scattered all over the area, and the 
undergrowth is getting lighter by repeated annual burning, though the 
replacement of Pollinia cUiala by Imperata arundinacea is slow. 

The experiments started lost year, in order to study the applicability 
of the Eamrup method, in Eurscoug, Buxa and Jnlpaiguri divisions, 
were maintained. It was noticed at the end of the year that the recruit- 
ment of ial was more or less present in every typo of forest. These 
experiments, however, have not been long enough in existence to jueld 
definite results. 

The policy of attempting to cold bum was continued in nil sal areas 
that were similarly treated Inst year, with the result that much of the 
luxuriant evergreen undergrowth appears to have been killed out. It 
is hoped that repeated burning will result in drier conditions favourable 
to sal regeneration. 

In the Darjeeling division the experimental plot at Byang in the 
Tista Valley was maintained. The indicator plots arc now fully stock- 
ed with seedlings in the uncstablishcd stage. 

In the Dacca-M}’mcnsingh division, whore natural regeneration is 
of secondary importance ns coppice regeneration is quite satisfactory, 
a careful study of the groAvth of noturol seedlings and their advance to 
the established stage, to replace casualties in coppice stools or to fill 
up blank areas, was continued. 

(ii) Other species. — (a) Experiments started Inst year in Jnlpaiguri 
division to study the effect of a bum of moderate intensity on the exist- 
ing reproduction of IJiair (Acacia eateclivoides) and sissoo (Dalbcrgia 
sissoo) in the savannah areas in riverain forests, and n1«o to sec if the 
treatment would induce fresh regeneration, were maintained. These 
have yielded no positive results yet. Early burning of similar areas in 
the Diana and Torsa forests was continued ; it was not as a whole 
successful. There are differeut tj’pes of undergrowth, each of which 
requires to bo burnt at a different time in the winter. The stock- 
mapping of these different tj'pes of grass undergrowth has been taken 
upand a sequence of burning n'iH be decided on. The essential considera- 
tion is that the fire should not bo so hot as to Irill the regeneration beyond 
recovery or to damage the growing stock. 

Experiments on similar lines started in Buxa division last year were 
also maintained in savannah areos and grassy bl.’inks in high forest. 
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Early burning, combined with controlled grazing and broadcasting of 
seeds of miscellaneous species, has not yet produced any positive results. 

(b) Evergreen forests of Kassalang, Chittagong Hill Tracis . — ^Tho 
experiments to determine a method of removing the existing overwood, 
which would ensure establishment of the advance groAvth of valuable 
species already on the ground, were maintained. Bcsults of the last 
8 years’ work are very encouraging. 

The large scale divisional experiment started last year was also 
maintained and another area of 60 acres was also taken up during the 
year for the purpose. The object of these divisional experiments is to 
find out whether, and at what stage, it will bo possible to carry out con- 
centrated fellings in such areas, ns the success of departmental extraction 
depends on intensive fellings. The indications are pretty certain that 
the first stage of the wmrk in both these plots wnll be bused more or less 
on the principle that low shade is definitely harmful, and that large gaps 
in the canopy, caused by the exploitation fellings followed by mechanical 
extraction by tractor, where advance growth of the valuable species may 
be deficient or absent, will require such artificial aid as sowing or plant- 
ing of seedlings of comparatively fast growth. 

(c) Dipterocarjm spp. — ^Tho experiments in Cox’s Bazar and Chitta- 
gong divisions’ on the regeneration of Diplcrocarpus costatus and Dip- 
tcrocarpus turbinatus were continued in their typical forests, mainly 
Dipterocarjnis costatus in the top canopy, a sparse middle storey of mixed 
evergreen species, and an undergrowth of coppice and shrubs — situated 
on fiat tops of ridges at Bhomariaghoua. A certain amount of success 
has been obtained, for the first time, this year, under the " Kamrup ” 
method in typical Diplerocarpus forest at Bhomariaghona. The canopy 
was slightly opened by the removal of suppressed middle storey, and a 
thinning in the congested patches was carried out ; the undergrowtli was 
out and burnt and the area w'ns cleaned, w'ith the result that profuse 
rcoruitment had appeared and the seedlings were quite healthy W'ith an 
average height of 7" at the end of the year. 

The experiments to introduce Diplerocarpus turbinatus and Eugenia 
grandis under high shade by ‘ notching ’ on a divisional scale has proved 
very successful at a low’ cost as reported in Inst year’s report. All these 
* notching ’ experimental plots were continued to bo maintained to 
study the efieota of diiTercnt methods and intensities of tending on the 
subsequent growth of garjan {Diplerocarpus spp.) plants. 

Experiments on the ‘ notching ’ of Diplerocarpus costatus and Dip- 
torocarpus pilosus were also continued, but rvith very little success. 

Experiments on the tending of patches of pole crops of garjan, which 
occur sporadically throughout the Chittagong division, were continued. 
It appears that fire is harmful to the young garjan. Tire effect of 

n 2 
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cutting back the miscellaneous species has not been very appreciable up 
to the end of the year. 

(d) Treatment of Nipa fiuiticans. — ^The experiments, started last 
year in the Sundarbans division, to study the effects of different methods 
of treatment of this palm on the production of leaf and seed, in different 
types of area, ■vroro continued. It appears that there is an appreciable 
increase in outturn, viz., up to 18 per cent., if an extra utilisable leaf is 
also retained on each clump, in addition to the unopened frond or fronds 
and the insniBciently opened frond which is unfit for use. Whereas 
the other treatments, viz., non-retention of any extra utilisable leaf per 
clump or cutting the utilisable portions only of the leaves, have shewn 
negative results, — ^the dccieosc being as much as 40 per cent, in one plot. 
These experiments have not been long enough in existence to differen- 
tiate the effects of different treatments on the production of seed. 

(iii) Nursery and Plantation WorJe. 

NuTseries were maintained at Takdah, Sukna, and Hazarikhii and 
a new musery was opened at Khuntimari during the year. 

TaJedah (6,000' altitude, Darjeeling). — Seven species were sown 
during the year. Seedlings raised in previous years were planted out 
in the arboretum and divisional plantations. Of the exotics Pinus 
Tchasya, Pinus tliunbergii, Oupressus totulosa, Cupressus cashmeriana, 
Juniperus virginiana and Aeacia dealbata arc showing the greatest 
promise. 

SuJena (Kurscong). — ^Routine experiments were made on various 
indigenous and exotic species. Sandal [Santalum album) is showing 
promise of being successful in this climate — the maximum height of 
one year old plant being S'-G*. Of the exotics. Cassia siamea. Aleurites 
fordii, Pterocarpus marsupium and E^icalyptus dfriodora and Acacia 
lenticularis continue to show rapid growth. 

HazarikMl (Chittagong). — ^Routine tests wore carried out for numer- 
ous species. Among the exotics, Xylia dolabriformis, Pterocarpus 
dalbergioides and Eucalyptus citriodora continue to shew promise. 

Stump planting. — ^Experiments with various species were continued 
in many divisions. In Darjeeling, stump planting in the spring and 
winter seasons has been imdertaken with a view to find out the best 
season for planting. 

Layering. — Owing to the difiicnlty of obtaining the Seed, experiments 
with layering of coppice shoots of Castanopsis hystrix were initiated in 
Darjeeling, but so far without success. 

“ KharJdiani ” areas. — Experimental sowings of sal in 1935 and 1936 
on bumps in low-lying areas (Kharkkani) in Buxa, have progressed well 
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and similar bumps were again so treated in the current year’s 
plantations. 

Bamboos . — hixpcrimcnts started last year to esamine the possibility 
of introducing the exotic Bamhusa polymorplia (of Burma) in the poor 
dry deciduous forests at Baraiyadhnla, Chittagong, wore continued. 

The Gobania experiments, Chittagong, to find out the best rotation 
and the best method of treatment of Melocanna humbiisoides were main- 
tained. 

Plantations of exotics in the Darjeeling hills . — ^Experimental planting 
of exotics was continued diuing the year. 

At Ilamam (8,000' altitude), /tlnus incana and Larix leplolepis are 
showing the greatest promise of success. 

At Takdali (6,000' altitude), Cupressus torulosa, Cupressus cash- 
meriana and Juniperus virginiana are showing good growth. 

Experiments to reduce the rale of growth of Cryptomcria japonica 
by close planting were continued both at Takdah and Bagoni. 

Plantation Ircltnigue in the Darjeeling hills . — ^Lino sowings of Cedrcla 
febrifuga were successful in Tonglu (10,050' altitude), and the field 
nursery is the most economical method of raising plants of buh {Queroits 
lamellosa) and pJialanl (Quercus lincata). 

Experiments to aid artificial regeneration svith coppice wore started 
during the year at Sonada (6,487' altitude) ; it is however too early to 
report results. Similar cxi)crimont.s with wide cspaccmcnt of the 
planted species and the preservation of coppice to fill in the intermediate 
gaps arc being tried. 

For protection from frost and Cxposuio to strong winds, now working 
schemes were introduced during the year in Darjeeling division, ])rc- 
scribing clear-fcllings in contour strips instead of by whole blocks and 
compartments. In some plantations cutting of fodder was stopped in 
order that the growth of weeds and coppice might protect the planted 
seedlings from exposure. It seems that continual fodder-enttiug after 
lanngya also causes further deterioration of the soil. 

Mixtures in plantations . — ^Tho policy of intimate mixtures, rather 
than strips of 5 and 7 lines of each species, and standard cspaccinonts of 
4'X4:' for species of slower growth and 12'Xl2' or IG'XlG' for very fast- 
growing 3&ula species arc being followed in the Darjeeling hills. Else- 
where the mixture of species in alternate bands or strips of lines seems 
better. It will, however, take considerable time to obtain conclusive 
results from those experiments in mi.xturcs. 

Underplanting . — ^Experiments Avith (i) Dipterocarpus twbinatus, 
(ii) Dipterocarpus pilosus, (iii) Ilopea odorata, (iv) Swictenia macrophylla 
under Gmelina arborea ; and (v) Dichopsis polyantha under Gmelina 
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arhorea and Tedona grandis, and (vi) Arlocarpus ckaplasha nndoT Teelona 
grandis were continued. Of these (i) and (ii) are inexpensive and very 
successful ; (iii) shows some promise of success ; (iv) appears to he fairly 
successful ; and (v) and (vi) also seem to he fairly successful in spite of 
their comparatively slow growth. 

Thinnings. — ^Experiments in earlier thinning of sal, viz., in 3-to 4‘ 
year old instead of in 6-ycar old plantations, with a view to reduce the 
tendency to form epicormio branches, were maintained ; it appears 
that the thinned sal Unea are slower in their height growth, while crown 
development has not yet taken place. 

Eradication of climbers. — ^The coppicing of sal in plantations, badly 
damaged by climbers, e.g., guija (Tinospora cordifolia) and hanchu 
{Mudunapruriens), mentioned in last year’s report, has now been adopt- 
ed in all sal divisions in Northern Bengal, particularly in bad cases of 
climber infestation in sal. 

The experiment to study the effect of a bum of moderate intensity 
on the incidence of creepers, laid out last year in Dacca-Mymensingh 
division, was maintained. 

Controlled burning in sal plantations. — Controlled (cold weather) 
burning in sal plantations of over 8 years old, was carried out in Kur- 
seong, Ealimpong, Buxa and Jalpaiguri divisions fpr the 9th year in 
succession. It has been observed that the undergrowth in all the burnt 
areos has been gradually changing to a definite drier typo and the 
incidence of troublesome climbers has become less and the general 
appearance of these plantations more healthy. 

All the experimental plots to study the effects of controlled burning 
on the undergrowth, crop, soil conditions and incidence of climbers 
were maintained. Bcsults to date indicate that the operation is 
beneficial. 

The experimental plot in Dacca-Mymensingh, laid out last year to 
watch the effect of a bum of moderate intensity on the incidence of a 
defoliator in sal, was continued ; the defoliator damage was less during 
the year but this cannot be taken as a direct result of burning as the 
erqperiment has not long been in existence. 


(iv) Miscellaneous. 

Loranthus. — The work on the removal of all Zoranthus attacked 
gamar (Chnelina arhorea) in plantations at Eaptai (including two sample 
plots), was undertaken during the year and considerable progress has 
been made. Similarly all Loranthus found in plantations of toon {Oedrda 
toona) at Madarihat were cut out and burnt before flowering with a view 
to minimise the spread of this parasite. 



(v) Preservation of Natural flora. — N new plot wfts laid out during 
tlic year in fiavannah at Dnntinara, Chittagong division. The total 
number of plots at the end of the year was 28. 

Special inveiligatioji. — The Silviculturist undertook a speoial investi- 
gation oil tJic possibility of nugmoniing the revenue from produce grown 
ou tlic East Indian Eailwny land in Bengal and visited the area. Ho 
submitted his report, recommending experimental nitorcstation as a 
preliminary mensure, to the Senior Conservator of Forests, Bengal, 
at the conclusion of his tour. 

II. — Working Plans and Statistics. 

(i) The revision of the Working Plan for the forests of Darjeeling 
division has been taken up. 

(ii) The revised Working Plans for the forests of Chittagong and 
Cox’s Bazar were under compilation during the year. 

(iii) The Working Plan for the forests of Daccn-Mymensingh division 
was completed during the year and sent to the Press. 

(iv) Miscellaneous — 

1. Records of all mcasuromonts of sicentific plots requiring com- 

putation were sent to the Central Silviculturist, Debra Dun. 
There ivcre 380 scientific plots at (he end of the year and 
roulinc measureraonts and observations were done as usual. 

2. Measurement of Ilcarlmod and Sapwood. — Statements supxih'cd 

by the Divisional Forest Oilloets will bo tabulated and 
published as a bulletin. 

3. Jting countings and stem analgses. — Silvicultural Bulletin No. 2 

(part I), showing the Volurao/Ago curves of the more import- 
ant species of the province, as reported last year, wos still 
in the press at the close of the year. Piirlher work on the 
stem analyses of important species was continued during 
the year. 

4. A cla.ssificd list, according to specie.^ and locality, of all the 

scientific plots maintained by the Silvicultural division, was 
prepared and scut to the press for publication os Bulletin 
No. 3; 

D. Tlio quinquennial research programme for the period 1938-43 
was published after the close of the year. 

0. Records.— The Specific and Qencrnl Ledger files nmv number 
230 and 173 respectively; and there are C4G pbolographs 
in the collection. 



20 


BIHAR. 

1.— ExPERUtENTAL SiLVIOULTORn. 

(i) General. 

Early Burning . — ^Research in this Province has proved that “ early 
burning ” is not necessary for regenerating the sal forests except perhaps 
in the extremely moist types which are comparatively small in extent. 
In other places it does more harm than good, causing retrogression to a 
drier, more unhealthy type. Water instead of fire is now being experi- 
mented with. 

Erosion. — k. study of erosion run-off experiments by the Research 
Officer, in the Punjab, showed the value of long grass in checking run- 
off and soil losses. A tour through Eolhan division, during September 
1937, revealed that outside the irrigated area of Bamiaburu, many of 
the hill slopes possess insufficient cover of trees, grass or undergro\vth 
to check run-off completely. 

Contour trenching . — Research into the effect of contour trenching on 
forest growth, soil moisture, and climate is proceeding systematically. 
Advice on climatic data to be collected, has several times been given 
by the Meteorologist, Alipore, Calcutta, to whom grateful thanks are 
due. 

Climatic data of several stations surrounding Bamiaburu, are being 
regularly recorded as well as at Bamiaburu itself. Both temperature 
and rai^all figures arc suggestive that contour trenching may bo having 
a h umidif ying and moderating effect on the local climate, but it will 
not be possible to draw definite conclusions from such data for a ntimber 
of years, — i.e. until sufficient figures have been collected to enable 
average figures to be obtained which will show significant differences 
irrespective of chance annual fluctuations. The fact that the number of 
rainy days at Bamiaburu is greater than those of other local stations 
with higher rainfall is also suggestive. It is further claimed that an 
improvement in site quality in the sal forests treated with contour trench- 
ing has resulted, but here again, owing to the impossibility of getting 
proper controls for comparison, it is not yet possible to substantiate 
these claims statistically. 

There is no evidence to show that the intensity of the rain is increased. 
On the contrary the evidence at Bamiaburu shows that many of the 
rains are very fight, ox drizzles. No extra flooding of local rivers need, 
therefore, be apprehended, — in fact, irrigated forests will be more effec- 
tive in holding up the run-off. 

" Blank ” areas [Experimental Plots 22(a), (J) and (c)] in four years 
show a noticeable progression towards the establishment of a sal pole 



crop. It is estimated that the crop Tvill be fully established ten feet 
high in less than ten years from now. 

The cost of contour trenching incidentally works out at about Rs. 160 
per mile or about Rs. 6 per acre with the trenches 70 yards apart. A 
new scheme was started in the Roro area, 10 miles of trenches being dug. 
The completed scheme, which joins up with and includes Bamiaburu, 
will comprise one hundred miles of trenches in an area about fifteen 
miles long by three to four miles wide in places. 

(ii) Natural ’Regeneration, 

In the dry types of sal forest in Bihar, it is found that biuning tends 
to create a still drier type less favourable for regeneration. Burning as 
a regeneration measure is therefore being given up. The area of moist 
so? forest where fire might be of advantage in creating conditions favour- 
able for sal regeneration is relatively small. 

(iii) Seed, 

Pinus caribcea seed received from the Forest Research Institute 
germinated well, and has done fairly well in spite of being reported as 
specially tender in its early stages, 

(iv) Nursery Wwh, 

Research in the Hinoo Nursery is being conducted into the merits 
of xeropliytic species, mainly of tlio Punjab origin, for reafforesting dry 
blank areas. Research into the characteristics of boxwood and plank- 
ing wood species of other provinces continues. 

Considerable economics in the cost of farmyard manure are being 
made by breaking down organic waste by the Indore method. 

(v) Artificial Regeneration. 

Plantations, — Cost'i in the Leda 13 plantation have been reduced to 
Rs. 30 per acre including nursery costs. Plants are now put out with 
the aid of siring knotted at 6' intervals instead of the former costly 
staldng method. Forty-seven acres of miscellaneous forest was clcar- 
fcllcd and planted up in tliis area, and 28 acres in blank areas of Leda 8, 
and 4 acres in Gonmore protected forest. Tcah •was mainly used. 
Toon is reported to be doing well. 

In Kurchulta, entire transplants of Robmia pseudo-acacia planted 
out in August failed to become established. 

Sahai grass {PollinidUm angmtifalium) plantation. — After yields had 
fallen steadily for a number of yeors, these rose in 1936 and 1937. The 
increase is attributed to the heavier rainfalls of those two years. 
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Manuring experiments 'vrith artificial manures, against a fire pro- 
tected and fire burned plot, arc inconclusive. All yields have risen due 
to bcavicr rainfall. The artificial manure is costly to purchase and it is 
doubtful whether oven if an increased yield resulted it would com- 
pensate for the extra cost involved. 


(vi) Reclamation and Afforestation. 

Reclamation of heavily eroded toils. — Some success was obtained at 
Bichaburu (Chaibassa division) in reclaiming heavily eroded crumbly 
chromite soils and erosible clay soils by first digging contour trenches 
about 60 yards apart and then ploughing in sowings of thatch grass or 
boga {Tephrosia Candida). Ploughing along the contours was found 
to be preferable to ploughing up and down the slopes. Tree planting 
done at the same time, using Omdina arborea, teal:, Pterocarpus mafsu- 
pium, Cassia siamea and Azadirackta indiea, was only partially success- 
ful in spite of the contour trenching. It is now considered advisable to 
fix the soil first by means of gross and 6opa before tree planting is under- 
taken. 

Reafforestation of blanJs areas in protected forests. — ^The use of boga 
(Tephrosia Candida) as a nurse crop and soil improver has been found 
beneficial in reafiorestation of blank areas in localities which suffer from 
drought. Sowings of boga are ploughed in at the commencement of 
the rains — ^the ploughing being done along the contours. The boga 
lines were 2 feet apart with tree species planted in every third line. 
It is believed that alternate lines of boga and tree species 3 feet apart 
may be preferable. 

There are indications that contour trenching may be of value in 
reafforesting dry blank areas. It appears to increase the soil moisture 
content helping the plants to carry through the succeeding hot weather. 


(x) Silvicultural Systems. 

Bamboo rotation experiment. — ^Experimental plots have been laid 
out in the Hinoo nursery, Banchi, on rotations of d, 6 and 6 years to 
discover which rotation is the best for working selected bamboo forests 
in the interests of the Turis, — ^bamboo basket-makers. Two felling 
cycles arc arranged within each rotation, one for the basket-maker 
exploiting the immature culms and the other for the regular trader. 
Two series of plots are being provided, the one for basket making to 
exploit culms one year old, and the other culms of under one year. 
2 N-1-6 culms are to be left in each clump by trader, N being the number 
of new culms which appear in the clump each year. The plots will be 
repeated in forest divisions next year. 
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(xi) Misccllmeous. 

Soil Moisture Tests. — Soil moistnro tests tnken at the hottest time 
of the year, ^vhcn no rain had fallen for six weeks on contour trenched 
and nntrenched land in the Naiiikum Lae Orchard near Ranchi, showed 
the contour trenched area, which in the previous monsoon had held 
up the run-oif, to have greater moisture contents at the 1' and 3' deep 
levels. Such an increase would probably react favourably on the lac 
crop. 

Oecological observations. — Spear grass (Ileteropogon contortus) appears 
to be dying out at Raminburu and giving place to Sabai {PoUinidium 
angustifolium). Strobilanthes auricuhtus is spreading. 

The sal forest, contrary to expressed opinion, is not changing to 
mixed forest under irrigated influence. Dry peninsular sal forest 
appears to be changing to moist pcnimuilar sal, and dry mixed forest 
to moist mixed in contour trenched areas. 

Fungal diseases . — ^Thc incidence of fungal attack, by Polgporus 
sborew, Fames tricolor and Trametes inscrla seems to be greatest on dry 
soils and least on lateritio soils indicative of lugh rainfall. This will be 
verified by further observations. 

II.— WORKJWO AND STATISTICS. 

(i) WorMng Flans. 

Kliurchutta Fmests. — Schemes have been included in the revised 
plan for contour trenching the whole of the " Old Reserves ”, and selected 
blocks of the new, in addition to " eroded ” areas which arc being plant- 
ed up, in order to prevent the retained standards in the coppice forest 
from going top dry, owing to uncovering the forest floor in fellings, and 
to improve growth in a neighbourhood, where wood is scarce. Experi- 
ence suggests that we should endeavour to improve the forest growth 
to its utmost capacity in such places in order to help to relieve the wood 
famine which prevails. 

Kodarma Plan. — ^Kliair working circles arc to be introduced, and a 
Miscellaneous Working Circle with salai {Boswcllia serrata) os the chief 
wood for export. Arrangements arc being made in all plans for the 
introduction of rotational grazing where this is feasible. 

ni.— MlSCTiLIiANEOUS. 

(i) Photography. 

88 photogr&phs were taken by the writer during the year, C photo- 
graphs were taken by the Conservator of Forests on irrigation, 4 
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were taken by the Divisional Forest Officer, Falamau, and 2 by the 
Silvicultural Banger. 

23 slides were also made from these photos to augment our subject 
material for lantern lectures. We have now a collection of 218 slides. 

(ii) Weeds. 

The Divisional Forest Officer, Sarandn, is firmly convinced of the 
efficacy of cutting climbers during the rains in conversion working circle 
coupes. After two years of persistent cutting few arc left on the area. 

BOMBAY. 

I. — Experimental Silviculture. 

(i) General. 

There were only six subjects under investigation under the control 
of the Chief Conservator’s office, while some subjects of local interest 
were taken up for investigation by the territorial Divisional Forest 
Officers. 


(ii) Natural Segeneration. 

Evergreen forest. 

The three plots laid out la.st year in the sub-tropical evergreen forest 
at Bliimashankar in the Poona divimon, with the object of studying the 
effect on regeneration of (1) removal of undergrowth only and (2) removal 
of undergrowth and opening of the canopy, were maintained, but it is 
too earl}' yet to record any results. 

(iii) AHifidal Regeneration. 

Hirda {Temiinalia chebula). 

Subject No. 37 . — Sowing and planting of hirda on latcrite soil in the 
shade of existing shrubs or small trees (Poona and Satara divisions). 

Two new plots were selected in the Budhele catchment area in the 
Poona division. In plot I, hirda seed was sown in 100 pits, 3 seeds in 
each pit, and the sowing had to be repeated ns the seed originally sown 
was eaten by white ants. In plot II, 100 transplants were put out. 
Weedings were carried out in July and September. Survivals to the 
end of January 1938 were 15 seedlings in plot No. I and 60 transplants 
in No. II. 
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In tlic Jlahablcsliwar range (Satara division), hirda seed was sown 
in 100 pits , — 2 seeds in eacli pife, — during the rains of 1937. 28 seeds 
germinated out of Avhich 21 were surviving in March 1938, the average 
height of the seedlings being 2 inches. 


Cassia siamca. 

Last year’s attempt at introducing Cassia siamca on the sites of 
descried cultivation in the Tansa catchment area in the East Thana 
division, was fairly successful. The plants have grown to an average 
height of about 6 feet and the grass is almost suppressed. Only one 
weeding was required to be done in the 2nd year ns a precaution against 
lire damage. 


Tung (Aktiriles Jordii). 

All the three .surviving plants in the tcak-qrole coupe in Pnmbrani 
range and at Tatwal died during the year, probnlrl)'' due to excessive 
drought. 

A nursery was made at Bomanhalli for further experiment of 
this species, the seed being sown 12' apart in raised unmanured beds. 
The sown seed was watered twice in the day both in the morning and 
evening. Out of 390 seeds somr, 77 germirrated to the end of March,— 
germination hnsong commenced from the 2Cth of Eebrunry and conti- 
nued till the end of October, by which time, 37 more seeds germinated 
bringing the total to 114. 

The growth of those plants was very fast, and they were getting 
congested in their original beds. Accordingly 03 plants were carefully 
transplanted, 3' apart, in an exiciiMou of the present- minsery on the 
29th to 30th Septcndjcr 1937. In the original beds too, an erideavour 
was made to leave the e.xisting plants .spaced 3 feet apait, watering 
being contintied for the G3 transplants only to assist them to establisli 
themselves but they were not manured. 

Out of the total of 114 that had germinated, 13 plant.s died between 
November and Itlarch without any nscribable reason. The surviving 
101 arc doing well, and height of the tallest plant is 71' while the 
average is 51'. 


Chhrophora eJcccJsa (Uganda). 

A quarter lb. of seed of Chloropliora cxccha (Uganda), received for 
trial from tho Sivliculturist, Dchra Dun, in August 1937, was tried in 
East Thana, East Nasik, We.st Nasik, North, East and Wc.st Klmndcsh 
and Kanara Northern and Eastern divisions, but was. not successful 



except in Knnara N. D. whore it was tested in four different locaKties, 
with the following results 


Pnrticulan. 


lAOai.TIlF3. 


Knigi. 

Vimoli. 

Sambrani. 

Haliyal. 

Dftto of con-ing 

lfl-S.37 

and 

30-8-37 

10-0-37 

28-8-37 

31-8-37 

No. of seeds soan 

COO 

C48 

1000 

800 

Doto of germination . 

24-0-37 

2C-I0 37 

0-0-37 

2'5-0-37 

No. germinated 

40 

41 

882 

212 

Germination percentages 

8% 

n 

40J6 

30?^ 

Mn-rimnm licigH . 

0' 

3' 

0' 

V 

Condition of plants 

Healthy. 

rair. 

Very healthy. 

Healthy. 


Seeds were sown in baskets and planted out in nursery beds when 
of suitable size ; transplanting ^viII be done early in June. 


(iv) Tending — Thinnings and cleanings. 

Teak {Tcelona grandis). 

Sulgcct No. 34. — ^Effect of different degrees of thinnings in teak 
plantations (Kanara N. D., B. D., and W. D.). 

The next remensurement is duo in 1910-11. 

Sulgca No. 34-A. — ^To dctorniino the intensity of tliinning most 
suitable for pure teak rabs at intervals laid do^vn in the revised Thaua 
working plan (West Thana division), i.c., at the 11th, 2Gth, 46th and 
66th years. 

Four plots (A, B, C and B) have been laid out in the AVest Thana 
division where the following treatments have been applied : — 

Plot A — Unthinned (control). 

Plot B — ^Thinned to “ B ” grade. 

Plot 0 — ^Thinned to “ G ” grade. 

Plot D — ^Thinned to " D ” grade. 

The tliinnings wore carried out in December 1937 after the initial 
measurements had been recorded. Bcmcasurcmcnts arc to bo taken 
every fifth year. 
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Subject No, 34-Ji, — To a'^certnin rate of growfcli of teak in plantations 
under diiferent spacings (Dangs, Snrat}. 

Two sots of 8 plots each, one in North Dangs and the other in South 
Dangs, are under observation for studying the rate of growth in teak 
plantations thinned to different cspacemcnts. The plantations when 
the plots vrere formed (in 1935) were 7 years old. The plots were thinned 
in January 1935 as below : — 

Plots 1 and 5 — 6'x6' (control). 

Plots 2 and C — 9'x9'. 

Plots 3 and 7— 12' x 12'. 

Plots 4 and 8 — 15'xl5'. 

The first remcnsiircmcnt in these plots was taken in Januarj* 1938 
and the results are given below : — 


Average annual increment per tree. 


Plots. 

1 oiul 5. 

BB 

.1 null 7. 

4 nnd 8. 

North Dangn (DngdlnmW) . . 

•C8' 

•70' 

1-37' 

1-41' 

South IMngi (Woghni) . . . 

•B2* 

•78' 

1-29’ 

•7(r 


The percentage of girth increment for the several plots is ns follows : — 
Per cent. 

Plots 1 and 5 — ^21*72. 

Plots 2 and 6 — ^28*72. 

Plots 3 and 7—39-97. 

Plots 4 and 8-22-90. 

Tlie above figures indicate that an average spacing of 12'xl2' is 
more advantageous than that of G'xfi' or 9'x9' or 15'XlG', in early 
years so far ns girth increment is concerned. 

Plots Nos. Jl, 12 and J3, Narayanpur Bloch, Navapur Range, IKwi 

Khandesh Divtiion, 

These plots were laid out in April 1928 and remeasured in March 
1933 and May 1938. Plot No. 11 was kept untouched, i>lot No. 12 was 
given nn improvement felling at the, lime of fornuition, and plot No. 13 
was clcarfcllcd and patches of leak plantation were made during the 
succeeding inonsoou. 
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During tho 10 years the plots have been kept under observation, 
33 teak have come up into the 6'-12'' class in plot No. 11, — ^29 prior 
to 1933 and 4: between 1933 and 1938. In plot No. 12 only 11 teak 
came up into this class in tho first 5 years to 1933 while none came up 
into tho class between 1933 to 1938. It therefore seems that tho im- 
provement felling in plot No. 12 fulfilled its function in so far as it con- 
centrated increment upon tho larger stems without dissipating soil 
fertility in producing regeneration. Tho number of teak removed in 
the improvement felling in 1928 from this plot was 86. How far a 
licavicr foiling would have succeeded in putting on greater increment 
in the larger girth classes cannot be known nor how serious is the suppres- 
sion which has evidently occurred in the smaller girth classes. Plot 
No. 13 has been left untouched since its plantation patches were formed 
and has suflcrcd soverelj' from frost, probably duo to the unhealthy 
condition of the plants in consequence of their congested state. Drastic 
treatment is necessary here. 


Acacia arabica. 

Plots Nos. 7 and 2 at Pimpalgaon in Dhond Range, Pomia Division. 

Those J-acro plots were laid out in 1927-28 and (ho trees wore re- 
measured in 1931-32 and 1937-38. The crops in both plots were 21 
years old at tho time tho plots were laid out and had received no interim 
treatment except that dead and fallen trees had been removed from 
time to time. Plot No. 1 was kept untouched as a control for plot No. 2, 
which was thinned by removal of 24 trees, t.c., 45 per cent, of the crop. 
The average girth at breast height of the former was 21’4 inches, while 
the average ^rth of the latter was 23-8 inches. Mtcr 10 years 13 trees 
have died or been removed from plot No. 1, leaving 52 trees with average 
girth of 28'5 inches, while tho 27 trees remaining in plot No. 2 average 
32-06 inches. Both plots will be felled during the yc.vr 1938-39 and the 
total outturn from each in branohwood and stemwood will be accurately 
measured. 

Plots Nos. 3 and 4 at Pimpalgaon in Dhond Range, Poona Division. 

These plots were laid out in February 1929 and remeasured in Novem- 
ber 1931 and December 1937. They arc similar to plots Nos. 1 and 2 
except that the crops were only 16 years old when the plots were formed 
and that the tw'o plots were not initially truly comparable. 

Plot No. 7 at Kangaon, Dhond Range, Poona Division. 

This plot (J-acrc) was formed in March 1929 when the crop was 
6 years old. The object of the plot was originally to ascertain whether 
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hahd (Acacia arahica) of a suitable suse for fuel could be produced in a 
shorter period than 40 years. The plot was “ mechanically ” thinned 
at the time of fonnation leaving 185 trees in the plot. In 1930 the 
object was altered as the original object had already been answered 
in the affirmative by study of similar adjoining crops. Accordingly, 
the pla'’ was divided into 2 halves, the one being left as thinned already 
and the other thinned inucli more heavily to a spacing approximately 
equal to the crop height. Meosuromonhs were taken again in 1933 
and a little further thinning done in both halves of the plots. In Decem- 
ber 1937 racasuToments were again taken and a much more drastic 
thinning carried out, still keeping the first half much denser, than the 
second, retaining 43 and 26 trees respectively. 


Miscellaneous species. 

Subject No. 16. — Effcot of improvement fellings on diameter growth 
(Dangs, Surat). 

The plots were maintained and their next measurements are due in 
December 1939. 


Evergreen forest. 

Plot No. 24 — Bombay sub-tropical evergreen forest, MaJiablcshwar 

(Salara), 

This is a 2-ncrcs plot (formed in January 1933) divided into 4 
.sub-plots. One was kept untouched as n control and the remaining 
three sub-plofo wore given selection fellings of varying intensity 
to study the rasults in jneld and regeneration over a period of 
years. The first quinquennial measurements taken in January 1938, 
give some interesting results, for regeneration in sub-plot 1 has been 
much less satisfactory than in sub-plots 2 and 3 under much heavier 
felling. 


(v) Miscellaneous. 

Sandal (Santalum album). 

Subject No. 7. — ^Annual girth increment of sandal (Belgaum and 
Dharwar-Bijapur divisions). 

The triennial measurement of girth in plots 7AI to TATV was carried 
out in May 1937. 
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Tlic average girfcli increment per tree per annum for the •whole plot 
from the date of formation up to the last date of measurement is given 
in the following statement : — 


riot Ko. 


Girth increment in inchei per treo 
per annum. 



1028. 

1031. 

1034. 

1037. 

7AI . 

. 

• 

• 

• 


•20 

•11 

•14 

•00 

7AII 

• 

• 

. 


. 

•18 

•13 

•11 

•07 

7AUI 

• 

. 

• 

• 

« 

•23 

.oo 

•10 

•09 

7A1V 

• 

• 

• 

• 

• 

•10 

•13 

•10 

•07 


{X.B . — Only those trees registering an inorcoso in girth havo been taken into account 
in arriving at the increment ligures.) 


Suhjed, No. 82 . — Correlation existing between the outer girth incre- 
ment and heartwood increment of sandal (tlharwar-Bijapur division). 

The next measurements and borings are due in 1938-39, 

Evergreen forest (Bombay sub-tropical evergreen). 

Plot No, 20~-MahaUes'hmr [Satara), 

The plot was originally formed in 1932 in quality I forest to study 
the cfiect of coppicing at different height from ground level. This 
investigation has been completed. The plot provides an interesting 
contra^ to the surrounding area which was worked under tho old plan 
at the same time ns this was made a " type " felling for tho new plan, 
the felling for tho old plan being much more drastic. 

Plots Nos. 21, 22 and 23 {1-acre each), Mahablcslavar (Satara), 
formed about the Stamc time are parallel plots to No. 20 but in 
Quality II, 111 and TV types of forest. Their second measurements 
were taken in January 1938. 


Sheep grazing. 

Plots Nos. 28 and 29 — Bhamburda, Poona Division (South Indian 
Dry mixed deciduous forest). 

Two 1-acro plots were formed in September 1936 to study the effect 
of sheep gnudng in open forests of this type. After enumeration of all 
stock of tree species the area was handed over to the Agricultural De- 
partment for their sheep breeding experiments. 
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Phenological obesrvations on ieah 

These were continued during the year on seta of C trees in each of the 
Fanch-Mahals, Nortli Thann, North, East and West Khandesh and 
Eanara Northern divisions, and copies of records sent to the Central 
Silviculturist. 


Pntcrohbiutn timbowa Mart. 

Last year’s survival at Mahablcshwar is flourishing and has attained 
a beigbt of 2'-8''. 


Fire protection. 

In order to reduce the fire hazard in clear felled coijpcs where grass 
grows in profusion, the Divisional Forest OlGccr, East Tbana, got a 
5 feet ring cleared round promising groups of tcalc coppice in one and 
two year old coupes. The result is stated to bo very satisfactory as 
the teak coppice shoots have not suiTcred any n 2 >preciablo damage from 
fire and are growing vigorotusly. 

II.— WoBKixo Plans. 

The following working plana were sanctioned during the year: — 

1. Eevised working plan, for the Nasik A.hovc-ghat Forests. 

2. Working plan for the Castle Bock Fuel Supply, Kanara N. D. 

3. Revised worldng plan for Ycllapur-Mundgod Teak High Forests, 

Kanara, E. D. 

CENTRAL PROVINCES AND BERAR. 

I.— ExPEHtMCNTAI. SlLVlOULTUnn. 

t 

(i) General. 

As experience is gained, it is becoming more and more evident that 
variations in the quality and composition of the Central Provinces forests 
and in the climatic and economic conditions are so great and change 
-with such frequency that the standard systenjs of management, adopted 
BO far, have failed to give the most satisfactory results. 

Thus, for the Bctul teak forests, prescriptions Imvo been evolved 
which aim at treating each type of forest according to its special loquire- 
mente and peculiar local conditions. In the more or less level plateaux 
on the hill-tops corrying an open, bamboo-less leak forest with much 
grass, it is considered advisable to retain the best poles at the lime of 

c2 
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final fellings. On tlio liill slopes carrying n scattered ovcirroo d of mature 
or over-mature trees, mtli a dense underwood of bamboos suppressing 
abundant teak reproduction, all growth including advance reproduc- 
tion and bamboos is being clear-felled, to allow the teak coppice to grow 
^^gorously and thus overtop the bamboo regrowth. The open teak 
forests of the plains which are devoid of bamboos, contain scanty re- 
production, and arc liable to damage from frost, arc worked under 
conservative improvement fellings under which only mature and over- 
mature trees are to bo removed and congested woods arc to be tliinncd 
out. 

The following general observations in experimental plots and forests 
are of interest : — 

In Balnghat, species such ns Tcrtninalia lometiloia, Eugenia jambolana, 
Termimlia cliebula, etc., which arc believed to minimize frost damage 
are being encouraged in opened up sal forests in firost-liable localities. 
In Nimar, frost continues to be the most important factor threatening 
regeneration. In Baipnr, it is generally recognised that rainfall is just 
sufficient to support the grosvth of sal in its extreme western limit. Con- 
servation of all the available soil-moisture, by avoiding tmdue gaps in 
the leaf canopy is considered desirable. Clear-fell ings in such forests 
have therefore been replaced by a gradual removal of the overwood, and 
the results obtained so far have been gratifying. 

(ii) Natural rtycneralion inducing coppice and root suckers. 

North Chanda . — ^Tho object of E. P. 3 (1926) is to see if reproduc- 
tion of teak can be induced in a thinned teak high forest infested with 
bamboos by (A) annual cutting (December) and burning (April) of 
bamboos ; or by (B) fire protection. The only conclusion that can be 
drawn from enumeration of stocked squorcs, assuming that the sub-plots 
were initially comparable, of which there is no evidence, is that some 
seedling reproduction has been induced ns a result of both the treat- 
ments. Between the two treatments, however, there is no marked 
difference. 

Bdul . — ^The object of B. P. 12 (1931 and 1937) is to find oxit the best 
method of obtaining natural regeneration of teak in a bnmboo-lcss teak 
forest. Five sub-plots were formed in 1931 and treated as under : — 

A. No grazing, annual burning. 

B. Crazed, annually burnt. 

C. No grazing, contour trenched at 6' intervai 

D. Grazed, trenched as C. 
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No Tellable data regarding initial comparability or progress of regenera- 
tion since 1931 wore maintained. Observation in 1937 showed that 
reproduetion had not come up to any appreciable cident in any of the 
plots, and this paucity of regeneration appeared to be chiefly due to a 
dense overwood, which was, therefore, thinned out. 

The following observations arc reported from divisions : — 

Balaghttl . — ^There is no difficulty in obtaining natural regeneration 
of sal in localities where grass can bo kept down by successful fire piotcc- 
tion extending over several years, and by light grazing or grass cutting. 
Coppice regrowth is vigorous everywhere but in some places it is liable 
to attaclffi by gall insects which tend to prevent straight growth. 

Bhandara . — ^It is noticed that in the mixed forests, fellings done 
towards the end of the hot weather are harmful as many stumps are 
killed due to the separation of the living bark from the wood. 

Bilaspur . — Seeding of teak was unsatisfactory in North Raipur. 
Coppice regeneration of the important species was satisfactory in the 
worked coupc.s, but damage duo to browsing by wild animals and to 
some extent by frost and accidental fires was noticed in some places. 

Mandla . — ^To induce natural regeneration of sal in the Banjar forest 
local experiments were laid out as under : — 

(i) Two plots, one acre each, were selected. The overwood was 

heavily thiimcd out. One plot was fenced and the other 
left unfenced. Both Avere Aveeded in July and November. 
The resulting regeneration in both is excellent but the shoots 
in the unfcnccd xflot have been badly eaten by chital. It 
is generally the large shoots, that are damaged; the small 
whippy ones arc left practically untouched. 

(ii) In compartment G37, a plot of 2^ acres Avith sal co])picc shoots 

Av’as fenced (cost Rs. 80) and Aveoded, Avith the result that 
the shoots are coming straight up. The neighbourhood of 
this plot has also been Aveeded Avith very good results, but 
some of the shoots have been damaged by deer. 

(tii) An orea of two acres was clear felled, burnt and planted u;^ 
with sal seedlings and fenced. The cloar-felliug and burning 
hnA'c proved a complete failure, all the seedlings having 
died back. (The cost was Rs. 38.) 

(iv) In 1936, five acres AVetc clcor felled and fenced. Frost has 
killed back ihc seedlings two years running, inspitc of the 
fact that damaged shoots were cut back each year. This 
and the previous experiments go to show that clear felling 
must be abandoned bneo and for all. 
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Nagpur-Wardlia . — ^Trials made to induce root-suckeis from Xerminalia 
tomenlosa by digging 1' deep circular trendies round the trees and 7' 
away from the trunk proved a complete failure. 

Nimar. — Hardioichia binala rogenerntes well both from seed and cop- 
pice but is grazed with avidity. Anogdssus lalifolia is similarly 
damaged, but whereas the former is hardy enough to withstand grazing 
the latter is being gradually eliminated. 

North Chanic . — ^Regeneration of Plerocarpus marsupium is very 
scanty even in areas ivith a large proportion of mature trees. The 
coppice regrowth of teak however is very rapid (40' high, and 20* in 
girth in 10 years), especially from small-sized stumps. 

Saipur . — Clearfelled areas in the sal worldng circle have been well- 
stocked with coppice shoots but the bulk of these though superficially 
well-shaped arc unsound due to &ost attack and ivill not produce boles 
which could bo out into sleepers. These will hoivcvcr admirably serve 
the purpose of a shcltenvood which will enable the natural regenera- 
tion that is struggling underneath to develop without getting frosted. 

Sauqor . — Coppice rcgro^7th of Anogdssus pcnittla in the Ramna 
reserve is not very promising. 

(iii) Seeds. 

Seed supply . — ^The year under report was one of the poorest teak 
seed years on record and considerable difficulty was experienced in 
meeting the demand. 

Seed pre-treatment . — ^To hasten germination of some of the obdurate 
species like Poindana regia, certain Cassias, Quaiacum ojidnalc, etc., 
the seeds were treated with concentrated sul 2 >huric acid for D and 10 
minutes, with good results. 

(iv) Nursery Worh 

SilvicttUurisl’s Experimental Forest . — small forest, in which is 
situated the 1 acre Ornamental Tree Nursery, has recently been placed 
at the disposal of the Silviculturist for experimental work. The follow- 
ing experiments have been started therein ; — 

(i) Heredity trials with solid Dendrocalamus stricius to sec — 

(1) If seed from such cubns produce solid culms. 

(2) If rhizomes from clamps with most of the culms solid, 

produce solid culms. 

(ii) To find out if Chlorophora excelsa can be successfully grown 
in the forests of this province. 

Some seed from Uganda, received from Silviculturist, Forest Research 
Institute, Dchia Dun, was tried at Chikalda, Pachmarhi, Supkhar and 



Uftgpur. At the first three centres the seed failed to germinate. At 
Nagpur GOO seeds were so'wn hroad-oast on a prepared bed on Ist Oeto- 
ber. Germination commenced on 22ad October and was over by the 
29th. Only 21 seeds germinated. 

Balagliat . — A temporary nursery was made at Dhausun where 4,C00 
teak, 800 Dalbcrgia lalifoUa and 700 Ougeinia dalbergioides * dona * (leaf 
cup) plants were raised at a cost of Rs. 32. In the Forest School nursery 
16,000 ‘ dona ’ plants of teak, Dalbcrgia latifolia, Acacia calecfiu, Eucalyp- 
tus spp., Cassia siamea, Lagerstroemia Jlos-reginae, Auacardivm occi- 
dentale and Artocarpus integtifolia were raised. A number of these 
were sold and some given away free for Coronation planting, etc., and 
the total revenue from the nursery was Rs. 400. 

Bitaspur . — ^Numerous plants were raised at the Dcopur nursery, 
mostly in bods for stumps, and some in ** donas ”. The species were 
teal:, Dalbcrgia sissoo, Dalbcrgia latifolia, Pleroearpus marsupium, 
Gmehna arborea, Ougeinia dalbcrgioidcs, Cleislanthus collinus, Bamboo, 
and Cassia spp. 

N<nth Chanda . — Nurseries at Ghantnohowld, Moharli and Rambngh 
supplied all the stumps required for new plantations and replacement 
of casualties. The root system of most of the pricked out seedlings gets 
deformed and consequently they do not make good stumps. Pricking 
out is therefore to bo discontinued. 

Saugor . — Seeds of teak from Nilnmbur, Allapilli, Bori and Ramna 
forests (one mound of each), Pongamia glabra, Cassia siamea and 
Eucalyptus citriodara wore sown broad>cnst in separate lots in the Ramna 
nursery with the following results. Germination of teak seed from 
outside was on an average 60 per cent. (Nilambur poorest and Bori the 
best) ; Pongarnia glabra CO per cent. ; Cassia siamea in donas, 60 pot 
cent, and Eucalyptus citriodora in donas, 40 per cent. 

^ y cotmal . — ^From the Uinerda nursery 200 seedlings of Dendrocalainus 
slriclus wore transplanted over an area of 86 acres, in pits, at a total 
cost of Rs. 18, in Juno 1937. About 62 per cent, plants survived. These 
wore mulched in the iiot weather. Plants put out on sloping groimd 
and under shade were more vigorous. 

Besides, small nurseries were maintained in several divisions. 

(v) Arlifdal regeneration including agri-silviculture. 

(rt) Plantations. 

The important plantations made during the year arc detailed below ; — 

Balagliat. — 7 acres of mixed forest were clear-felled and planted up, 
12'x 12', with a mixture of teak, Dalbcrgia latifolia and Ougeinia dalbcrgi- 
oides ' dona ’ (leaf cup) plants in prepared pits, C^xO*. The plants nro 
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reported to be doing well. B acres of forest containing Batnbiua arunii- 
nucea were clear-felled and planted up with teak and Ddlbergia lalifolia 
' dona ’ plants. Plants were weeded in the cold weather. Total cost of 
formation was Ks. 25. 

5^ acres of the school forest were olcar-fclled, staked 6’C'xC'C*, 
and planted in July by the students with te.ak ‘ donas’ (1,430), teak one- 
year stumps (1,430), Dalbergia stssoo ‘ donas’ (675), Cassia siamea * donas’ 
^,150) and bamboo seedlings (1,160). 

Bilasjmr . — ^23 acres were clear-felled in January 1937, felling 
ddbris (no bamboos) spread and burnt in May. 6,700 one-year old 
teak stumps put out 12'xl2' in the third week of June. Results have 
been fair with average height, in March, 11*2' — ^maximum 39'. 

21 acres of Central Provinces III quality mixed forest with scattered 
te.ak Averc clcar-fcUcd in January 1937, and debris including bamboos 
spread and burnt in May. 6,160 three-months old and 6' high teak 
‘ dona ’ plants were put out 12'xl2' on 22nd and 23rd June. AVeeding 
Avas carried OAit as necessary and casualties Avere replaced ; resvilts have 
been good, average height in March 1938 being 30' — maximum 92', 

A small experimental plantation aa’as made ndth Dalbergia sissoo 
and Dalbergia latifolia ' dona ’ plants on sandy soil Avith almost no tree 
growth. Results have been good for sissoo, average height 10*9' 
— ^maximiun 30' bub not very satisfactory for Dalbergia latifolia, the 
average height being 6' — ^masdmtun 16'. 

In Tenduohua felling series, 4,460 teak stumps from one-year old 
seedlings were put OAit, 12'xl2', towards the end of June and weeded 
ns necessary. In hlnrch the average height was 10’3' and maximum 47'. 

The cost of formation amounted to about Rs. 6 per acre, which is 
much less than at Nilambur. 

Mandla. — ^In 2 acres of a blank area in sal forests sal seedlings are 
' reported to have been transplanted and fenced. 

North Chanda. — 10 acres wore clear-felled and debris burnt in May 
1937. One chain Avide strips were planted 9'x9', with stAimps of teak, 
Plerocarjnis marsupium, Albizzia lebbek, Chloroxglon svnetenia, Lager- 
stroemia jHinnJIora, Cliestanthus coJlinus, Dalbergia sissoo, Moras alba, 
etc., in July. The area was weeded tAvice Arhen casualties Avere 
replaced. J/igerslroemia, Cliestanthvs and sissoo failed, but others are 
doing well. 

Savgor. — Pongamia glabra seed was soAvn in 2,475 pits and nearly 
14,000 teak stumps, 270 EwcalypUts and Cassia siamea, and 170 other 
seedlings were put out in suitable places over the entice coupe in July 
1937. The result was a complete failure which is attributed to the 
grovrth of rank grass. 



Bouth Ohanda. — 303 acres Avere planted, 12'xl2', with about 86,000 
stumps and 22,G00 seedlings of teak, after clear felling, exploitation 
and burning at a cost of Bs. 1,360. Eradication of Muctim pmrita and 
wccdmgs were carried out in October and December, 

Small plantations arc being made annually in several divisions. 
Failures reported from several centres appear to be chiefly due to the 
iinsuita'bility of the locality or faulty technique. 

Pollintdtum anguslifoUum Plantation (sabai grass). — Experimental 
plantations arc being made in Bctul and Chhindwara. 

(h) Agri-silviculture. 

Verj' successful agri-silvicultural Avork is reported from Yeotmal. 
The agri-silA'iculturnl Avork done during 1937-38 is detailed below : — 

Amraoti. — 69 acres of halnd buns Avere under regeneration at the 
commencement of the year and another 71 acres Avere taken up during 
the year. Santahnn album seed Avas dibbled under 60 bushes of Zizyphus 
jujuba, ZizypJivs a ylopgra and Gymnosporia monlana ; results were 
disappointing. Sandal seed Avas also sonm in the Mchadari forest, 
30 per cent, of Avhich germinated. 

Melghat, — ^The cofTee plants arc growing satisfactorily in areas leased 
out to the Boman Catholic Mission. Some areas covered with Lanlana 
were given out to forest villagers for a period of three years for cultiva- 
tion, on condition that they would jdant cuttings of various forest trees 
between the lines of field crojis. As far ns the eradication of Lantana 
goes the method has been a great success but planting AVork has been 
neglected. 

West Berar, — ^Tcak sown in nil the tliree localities failed completely 
lirobably due to very lute (July) soAvings. Other species tried were 
Acacia arabica, Gmelina arborea, Albizzia lehbeh, Potigamia glabra, Anogeis- 
sus lalifolia and Dalbergia Mifolia. All germinated satisfactorily except 
Anogeissus. Azadirachta Avns badly broAvsed ns also Qmclina, Albizzia 
and Dalbergia to some extent. 

Yeotmal. — 23,000 teak stumps and 3,000 seedlings were put out in 
gaps in plots 1 to 9 at PandhardoAri. The plots are now fully stocked. 
Teak occurring in Acacia catechu lines Avns freed, and Acacia arabica 
heavily thinned and pruned. 

Half acre patches in each of the 18 plots ot Borwadi wore olcar-fcllcd 
in April, burnt in May and thoroughly cross-ploughed soon after. One- 
year old teak seed, Avhich had been left in AA’hito ant nests for a month 
Avas soAvn on 31st May. Germination commenced in the first week of 
July and progressed satisfactorily. Gaps in the lines AA'cro filled up by 
transplanting superfluous seedlings from the preAdous year’s plots. A 



total area of 27 acres has thns been successfully regenerated in the last 
three years. 

Agri-silviculturnl work at this centre was commenced in 1920, and 
the experience gained at Ihia centre is summarised below : — 

Agri-silvicultural work should be undertaken only in localities where 
land-ltiingcr is intense and cheap labour i.s readily available. The soil 
should bo fairly rich and well-drained so ns to yield a good harvest and 
eventually a good forest of at Icnsl Central Proraces IVa — quality. 
Cultivators should not bo given more than 10 acres apiece. As a largo 
outlay is involved in clearing the site and for subsequent weeding opera- 
tions, fairly well-to-do tenants prove more successful than poorer ones. 
It is noccbsar}- to cross-plough the land in order to remove root stoolcs 
of trees and otlicr herbage as this is not poswible after the tree species 
have been introduced. Therefore during the first two or three years 
of the lea'c tlic cultivators should be allowed to grow only field crops. 
The obnoxious perennial grass Isehacmum pilosutn can thus be com- 
pletely extenninnted. Forest species should bo introduced in the 
third or fonrtli year and tended during subsequent years. 

By far the most suitable species for tlio better soils is leak and Aca- 
cia calrchu for the comparatively poor soils. Teak can lie easily intro- 
duced ns stumps from one year old seedlings. A nursery of about 1 
acre for COO acres to bo planted up is enough and should bo started in the 
third year of the lease to got slumps ready in the fourth year. But 
should it ho found more convenient to grow a crop by direct sowings, 
teak seeds kept in white ant nests for a year after collection should bo 
used ns these germinate readily when sown thickly in lines a fow days 
before the monsoon sets in. 

Germination of the seed is not very good in the first year, but if the 
seed is loft undisturbed much of it germinates in the second year. Aca- 
cia calcdlat seed should ho sown after the rains have well sot in. Ger- 
mination is as a rule good and roplncemcnt of casualties is not ncoessaty. 

61 acres of fairly well stocked mixed forest of Central Provinces IVa 
to III quality was clear-foiled at Kinwot in January 1937. The cut 
material was collcotcd in small heaps on the big stumps in Februarv 
and burnt in April-Maj'. The soil was throughly cross-jjloughed and 
harrowed. ^Yeathcrcd teak seed w,as sown in lines 0' apart towards 
the end of Jlay. Two linos of cotton seed were sown between the teak 
lines. The plots were weeded in August, September and October. These 
operations have cost nothing to the department and in fact yielded a 
small profit. 

Tlio rah<um-iaungya method of rcstocldng described above is pro- 
ving very successful and may with advantage ho tried in other divisions 
where agri-sihioultutal work is in progress. 
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(vi) ReelatnaUon, afforestation and arboriculture. 

Reclamation. — ^In the Finns longifolia plantations, at Supkhar, in 
which sal roots were not grubhcd out at the time of formation, the over- 
head cover of the conifer is helping the sal saplings to establish them- 
selves indicating that heavy shade does act as a successful frost-screen. 

Of other areas open to reclamation, e^ctensive blanks in sal forests 
are gradually being stocked by root suckers of Diospyros melanoxylon, 
and the numerous hills in Berar which have become bare as the result 
of heavy grazing. 

Afforestation. — Several areas along the main rivers of the province 
are gradually getting denuded due to gully-erosion. The scrub jungle 
forming part of the catchment area of the Telinkheri lake in Nagpur 
is being placed in charge of the Silviculturist for afforestation with 
more suitable species. 

Arboriculture. — Arboricultural work is primarily the concern of the 
Agricultural Department. The part played by the IForest Department 
only consists of propaganda to make the public conscious of the neces- 
sity for a picturesque environment for its general well being, and to 
afford the necessary facilities to attain this — ^in other words, to make 
the people tree-minded. 

The Silviculturist has started a small nursery at Nagpur, where 
suitable plants of ornamental, flowering and shade trees, in^geUous as 
well as exotic, are being raised and offered for sale at cost price. 

(vii) Tending. 

(a) Thinnings in young teak — a suggestion. 

The coppice regrowth of teak in cleat-felled areas is extremely irregu- 
^ lar. Variation in size is primarily due to the varying vigour of the 
parent stools of seedlings, saplings, poles, mature and overmature trees. 
Grade-thinnings, which have crown classification as their basis, arc 
impracticable. Similarly the extremely varied nature of the crop pre- 
cludes the possibility of purely mechanical thinnings. 

A new method of thinning has been worked out to suit these types 
of forest. It is based on what are known as Freidurch-Jorstung (Free 
thinnings), or to use a more expressive phrase, individual stem sil- 
vieuUure, It is applicable to any young teak forest without regard to 
its quality, age or stocking density, although the ultimate aim is to 
obtain a uniform mature crop. 

It should be possible to find out, roughly (by reference to any suitable 
yield table if available, or by personal o^qperlence} how many uniformly 

f 



spaced elite stems should be left at the first tbinning so that vrben pro- 
perly tended they will yield the requisite number of trees at maturity. 
It will be found that this number will generally be between 3N and 
for the low forests and between 4H' and 8N' for the high forests where 
N & N' represent the numbers at maturity. 

Having obtained a rough idea of the number of elite stems the (ap- 
proximate) average diameter of the trees of the top-height class, i.e., 
the predominant and codominant trees as adjudged from their heights 
compared with those of the neighbouring trees should also be determined. 
The number of elite stems to be retained for this average diameter should 
next be estimated by observations or checked against a suitable yield 
table. The double check Aiill give a fairly accurate idea of the number 
of elite stems to be retained at the first thinning. From the number 
thus obtained the average cspacement should be worked out from the 
formula*, — d--=:| where d is the distance between adjacent trees, A 
is the area and N is the number of stems. Once the value of d is 
obtained in this manner, the thinning operations become more or less 
mechanical. 


Observations made so far j ustify the following tentative conclusions 


Species of climbers. 

Success under above 
treatraente. 

Itemarks. 


(i) 

(H) 

(ih) 


rieacKi caesia diA-pennala 

Bauhuia ivfilti 

Nearly 

100% 

nil 

Partial 

Shghtly 

better. 

In North and South 
Chanda. 

When chmber is very 
tbich muoh deeper 
digging required. 

Butta mpaba • . 

76% 

00% 


In North Chanda. 

Catyeopitrii floribttnda . 

00% 

100% 

(00%) 


Do. 

(In South Chanda.) 

Oombretum deeandnim 


100% 


In South Chanda. 

Cryplolepis huehamni 

•• 

Nearly 

80% 


Do. 

Millelia aurieulata . 


100% 


Do. 

ZtMhtu oen(^lia(a Uiomy 
Bliub), 

•• 

100% 


Do. 


*or d’=C0, 312/N (appioximately} whaie d ghes the distanoe in feet. The 
formula assumes that the trees ate situated at the vertices of equilateral triangles which 
is a bettor approxunstion to natural conditions than the assumption that trees ooenr at 
the comers of squares. 
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{b) Olimbers and Weeds. 

Glitiibers, — ^Tbc five-year climber cutting programme prescribed in 
many plans lias not been found satisfactory as whenever the cover 
is open this results in the climber growing with greater vigour after 
cutting. Attempts are therefore being made to discover a more effec- 
tivo and yet inexpensive method of eradicating the most destructive 
climbers or at any rate keeping them in check. Experiments are being 
conducted in several divisions. Experience gained up-to-dato is sum- 
marised below : 

The most destructive climbers are : — 

Acacia cacsia, Acacia ^ennafa, Baufiinia mhlii, Bufea superba, 
Califcoptcris Jloribunda, Cotnbrefunt decavdrnm, Crypiohpis 
btioltnnaiti, Millelia auriculata, Mwiina prurita and Zizyphis 
oetioplia. 

The cficcts of three treatments have been studied, viz . — 

(i) Cutting 6' below ground level and covering loosely with earth. 

(ii) Cutting as under (i), but ramming earth firmly over the stump. 

(iii) Cutting as above, smearing the cut surface with kerosino and 

tar and then firmly ramming earth over the stimip. 

The following are only tentative conclusions and the experiments are 
being continued to obtain conclusive results. So far, treatment (i) kills 
only a few species, whereas (ii) gives extremely satisfactory results/ 
There is practically no difierence in the cost under these two treat- 
ments, but (iii) is definitely more expensive, 

A feature of the year was the excellent climber cutting work done 
by forest guards while patrolling their beats. 

Weeds (Lantam acidcata). — ^In accordance with the picscriptions 
of the Mclghat worldng plan, Lantana was pulled out in the rains of 
1935 and 1936 with the help of elephants in coupes T & IT at a coat of 
as. 12 per aero. In 1937, Lantana was first burnt and then uprooted 
with the help of elephants, ,at a considerably lower cost of as. G per acre. 
But subsequent observations show that such treatment is not only an 
expensive operation but it also does not exterminate the post, wliicli 
reappears soon after with sufficient vigour to retard seedling roproduc- 
, tion. On the other hand it is observed that Lantana has almost com- 
pletely disappeared from fire lines as a result of successive burns. 


(viii) Mixtures. 

Increasing attention is being paid to the retention of miscellaneous, 
soil-sheltering species in teak plantations. Dalbergia lalifolia and 
Ougeinia dafbergioides are so utilised in Balaghat. In Bilaspur, trials 
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have been made \rith Dalbergta latifolia, Pterocarpus tnarsupium, Chndina 
arhorea, and Stoietenia mahagoni bnt the results have been somewhat 
disappointing. The failure of these species is chiefly attributed to their 
slow growth and susceptibility to browsing. Better results are likely 
to be obtained by increasing the espacement of teak from 6'x6' to 
12'xl2' and thus allowing sufficient space for the coppice regrowth, 
which is comparatively fast growing, to become established. Suitable 
species from among this miscellaneous regrowth could then be favoured 
in subsequent cleanings to obtain a desired mixture. The common 
bamboo {Dendrocalamtis strictus) can grow under the shade of teak, is 
readily saleable, and is capable of growing into a soil-sheltering under- 
storey. Trials have shown that this can be introduced by patch sowings 
and attempts are therefore being made to extend these operations. 

(ix) Underplanting. 

Experimental planting of teak and other species under a complete 
canopy of mixed forest was carried out over an area of four acres in 
the North Chanda division for the third year in succession. Observa- 
tions in 1935 and 1936 plantations show that naturally the plants under 
shade aro weak and lanky as compared with those in the open but the 
survival percentage is very high and the plants retain their leaves 
longer. Any deductions at this stage would be premature. 

(x) Silvicultural systenis. 

In Amraoti, opinions seem to be divided as to whether understocked 
areas, containing teak or othor species, should be subjected to improve- 
ment fellings, or to clear-felling and subsequent replacement. 

In Bilaspur, experimental clear-fcUings in sal regeneration arCas show 
that such operations are unsafe as frost is a serious factor to be contend- 
ed vith. Retention of a sheltcrwood is therefore advocated. The 
extent of cover retained will depend upon the susceptibility of the 
area to frost. 90 to 120 trees per acre ranging in girth from 1' to 3' 
.arc found to aSord ample cover in average localities. 

In Hosltangabad, the sheltcrwood system of regeneration is being 
replaced in &ost liable areas by improvement fellings under which suffi- 
cient overwood is being loft to provide protection against frost. 

In MelgJiat, the teak forest taken up for conversion is too young 
and much young and middle aged growth is being sacrificed by adopt- 
ing a short rotation of 60 years. 

In North Chanda, the advance cutting of bamboos to prevent the 
suppression of teak coppice after clcar-fellings is Silviculturally qxdte 
successful, though expensive. Estabbshod regeneration of Pterocarpus 
marsupium does not occur, and clcor-fellings arc resulting in the gradual 
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disappcaTanco of ihia valuable species. As a safeguard, tborofote, all 
sound trees up to 3' girth are being reserved. Experiments to intro- 
duce the species artificially arc also being made. 

In Saipur sal forests, which arc seriously damaged annually by 
frost, the uniform system is hardly suitable : reservation of a shelter- 
wood to protect the young rogcnecation for a considerable time is indica- 
ted. 

In Saugor, clcar-fellings in the regeneration areas of the Bamna forest 
have been disastrous owing to severe frost damage to the young crop. 
The system of High Forest with Reserves under which a cover in the 
form of promising poles can bo retained has therefore been proscribed. 
To save costs on subsequent weedings, advance planting in areas 
devoid of regeneration has also been resorted to. 

(xi) MiFcellaneous. 

Fires . — ^Most of the fire lines in Balaghat are too narrow to stop a 
confiagratiou sweeping up a hill and there is little doubt that such fires 
take a heavy toll of sal reproduction and result in a retrogressive succes- 
sion to a savannah typo. 

In Hoshangabad, to minimise damage from fires there is a growing 
tendency to admit grazing in regenerated areas as soon as the tree species 
have groAvn to a size when they cannot be damaged by cattle. In North 
Chanda division, the number of fires in recently regenerated crops has 
increased due perhaps to incendiarism. 

Frost. — ^Mr, Harlow, Conservator of Forests, has recorded his impres- 
sions on the causes of frost damage and suggested certain remedies, in 
on article published in the Indian Forester for January 1937. The 
Provincial Silviculturist has also suggested in a small note (Indian Fores- 
ter, 1937, pp. 678-79) a possible method of preventing frost damage 
by inducing the circulation of stagnant cold air by Cutting a scries of 
strips across frost-liable depressions, and running in the direction of the 
prevailing vind in the locality. 

Grazing : Experimental worfc.—Tho grazing plots in Saugor and Ycot- 
mal wore maintained and tlio data from the latter were analysed by the 
Central Silviculturist, Dehra Dun. The analysis shows that the 
divergence in the yields under identical treatments is so great as to have 
completely swamped the effect duo to treatment alone. It is not pos- 
sible to deduce any reliable conclusions regarding the optimum grazing 
incidence or grazing-closiu'c cycle. There have, however, been some 
definite observations of interest, viz . : — 

(i) Cassia torn, an invasive pest of the pastures can be suppressed 
after a year’s closure and more or less completely extermi- 
nated aftm^ 2 or 3 years’ closure. 
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(ii) Andropogon conlartm (Spoar grass) which is disliked by cattle, 

can be gradually replaced by the palatable grass, Jsehamum 
hrum {sheda), by repeated closures. 

(iii) Heavily grazed pastures recover sufRciently after 2 or .1 years’ 

closure and grass cuttings after the seed is shed, and that 
closures beyond 4 or 5 years iiutead of further improving 
the pasture actually lead to an infreabo of the coarser grasses 
like Anthisterin ciliala and Apfnda wnia. 

Non experiments arc about to bo laid out, in collaboration with the 
Agricultural Department to find out the best method of improving the 
‘ Open Pastures f.c., areas in which the primary demand is for grazing. 

Forty acies of a permanent pasture land and 5 acres of a permanent 
grass reserve have boon selected for the purpose and the preliminary 
investigation to assess the trend of variations in the locality has just 
been completed. Tlic entire areas has been grid-.siirvoycd, i.e., divided 
into one chain squares. 

In Bilaspur, coupes of certain felling scrios uoto opened to grazing 
of cows for a part of the year to minimise fire-hazard, ns also to help 
tlie regeneration to get through. Tlic results wore very gratifying. 


II. — ^^VoRKINO Flaws and Statistics. 

(i) ^VorTAng Plans, 

Tho (10-yenrly) ro^ibion of the following working plans was com- 
pleted during tho year : — ^l^eotmal, North Raipur, Hoslmngabad, Bul- 
dana and Seoni. Besides, the resdsion of tho Chhiiidw,sra and Jubbul- 
pore plans uas also nearing completion towiiids the close of tho year. 

Q’ho plans of Old North Mnndln, Raipur Mixed, North Chanda, 
Ahiii Leased Range and Melgluit were published during tho year. Many 
detailed amendments were issued to sovcral of tho current plans and the 
grazing bcttlomcnts accompanying thorn to bring their proscriptions 
up-to-date, and to redress roasonahlo grievances of the agriculturists 
in regard to grazing and extraction of certain minor products. 


(ii) Sfalislieal, 

Sample pfote.— Four now sample plots in 3 ’oung teak plantations 
were laid out during the year, thus bringing the total to 117. The 
sample plot data collected during the lost twenty years were examined 
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with a view to find out if local yield tables for sal and teak could be 
compiled. It was found that this would not bo possible for some 
time, ns data for certain ages .and qualities are still very meagre. Mean- 
wbilo, two graphs hjive been prepared for teak plots, one showing crop 
diameter and the other crop height against age. 

Experimental plots . — Besides preliminary operations in the Nagpur 
pasture experiments, mentioned before, the only other important 
investigation started diming the year was a detailed experiment in Nag- 
pur-Wardha division to determine the best method of tapping Sterculia 
•urens trees for their exudation known in trade as gum Kareya. 19G 
trees are being tapped at fortnightly intervals to study the effect on the 
production of gum of : — 

1. 4 kinds of blazes, uz., (1) notches with axe or eJiheni, (2) hori- 

zontal or slanting slits, (S) oblong blazes and (4) triangular 
blazes. 

2. Aspect. 

3. Girth of trees. 

4. Continuous tapping and tapping in alternate years. 

Tapping commenced in October and was stopped in .Tune. The 
figures of yield of gum have been sent to Dehra Dun for analysis. It 
was noticed that the gum is eaten with avidity by monkeys. 


Ill,— MlSOCLtANEOUS. 

The office of the Silviculturist was held by Mr. K. P. Sagreiya, Deputy 
Conservator of Foresls, throughout the year and ho toured for 101 days. 
The post of the Assistant Silviculturist remained vacant. 

A number of photographs were added to the collection during the 
year. All important publications wore ledger-filed by cross references 
or insertions of cuttings, A manuscript oataloguo for the provincial 
forest library is nearing completion. 


COORG. 

I,— Experimental Silviculture. 

Seeds. 

Germination test of Santalum album . — Seeds with pulp and without 
pulp were so\vn in nursery beds in the 3rd week of May 1937 ; the latter 

Vt 



Rcmiinnfpd mucli more tlrnn the former, their correiponding percentages 
of perrniimlion being 71 and 23 r(»ipcctivol}\ This corroborates the 
previous year’s results. 

Kow it is the practice in Coorg to remove the pulp of seeds before 
sowing in nil sandal regenemtion operations. 

Onmihalinn of evergreen spedrf . — Seeds of Jlopea parvijlora, 
Ccdrfla toom and Lysotiihim matabanciim, sown in nursery beds at 
Makut, foiled to gcrniinnlo owing to tinfnvouinblc' weather conditions. 
Flowering and fruiting of evergreen speeics was gciieroHy bad during 
the year. 

Sagcrca . — Of the seed received from Dcbm Dun the first 200, sown 
in nursery beds at Mnkut on 22nd Jmie 1037, proved a complete failnrc. 
A second lot of 100 seeds were again sown on 4th Jnnnar}' 193S and the 
bed was watered daily. On 7lh March 1938 four seeds only germinated, 
but the seedlings died immediately after. 

Oil jmhn (Elais gmnccnsii ). — 310 seeds were sown on 2nd Alnrch 
1937 nt nil cspnccmcnt of G'xG' in the nursery at Mnkut. Germina- 
tion cummonced on 3rd May 1937, and was 08 per cent, by Gtli July 1937. 
Germinating seeds were transferred to nunjurj* beds where they were 
planted at an cspaccmcnt of 12'xl6', and the seedlings came up well, 

Tung (Alctiriks fordii and AUttriks monfana ). — ^The results of 
germination for 1937 and 1938 arc given below 
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Both in 1937 and 1938 the percentage of germination were better 
in the ease of Alcmites fordii than Aleiiriies umitana. 
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Germinating seeds were transferred to baskets and in all 3,864 basket 
plants were raised during tlio year. 1,633 basket plants wore planted 
out in the field over 12 acres and 1,210 basket plants were supplied tq 
outsiders. 


Sandal regeneration experinients. 

Propagation centres and individual bashet fences. — ^No new centres 
were opened during the year. 469 propagation centres and 674 basket 
fences of previous years were maintained. There are plants in most of 
the centres and the best plant measured 11' 6” in height and the mini- 
mum was about 12", the latter being mostly replacements during the 
year. 


Artificial regeneration. 

Eesults obtained from 3 years’ experiments carried out during 1935, 
1936 and 1937 on pro-monsoon stump-planting at fortnightly intervals 
starting from the middle of April and continuing till the beginning of 
July have indicated so far that the best date for stump planting in Coorg 
lies between the 25th April and the lObh May. The survival and height 
growth of those plants put out on 16th April, 1st May and 16th May ware 
decidedly bettor than those put out after 16th May— the superiority 
having been maintained in the 2nd and 3rd years also. 

Experiments in Nagerholo and Dcvamachi where stumping and 
solving were done at stakes on different dates indicate that early 
sowings have given a fair percentage of germination at stakes than 
those sown late in the year, the percentage varying from 52 to 10. 
The height growth of plants was also better in early sowings, but cannot 
be compared with plants raised by stumping whore the survival 
percentage is much higher and the height growth is almost double. 

The method of raising Teak plantations in Ooorg has now changed 
from the old practice of sowing at stakes to early (pro-monsoon) stump 
planting. 

Effect of taungya (kumri) crops on the growth of teak in a plantation . — 
The experiment in Dovamachi 1936 area with cover crops of paddy, 
ragi {Eleusine coracana), dal {Gajanus indicus), and Tephosia (with 
controls for each) was under observation. Details of percentage of 
jnuvival and mean height at the end of the 2nd growing season indicate 
that in many cases the percentage of survival and mean height growth 
arc better in the control. The height growth of plants in the plot 
lufniicd with ragi {Eleusiin coracana) ia poor. 

» _ A 
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Tin's corrolioinlos llio provioiis vcnr’s rssiilts nljoiif tlio rclarding 
plTcot of tlif* field crop on tonk. 

Bat yhnting distance af tcah and iis rjfecl an tJie Jieiglil growOi of teah 
plnnta.— («) Ob'seivations in experimental plots Nos. 27 and 33 in Nager- 
bole niitl Dcvnmariii 1P35 nicns ncrc contiuned. Three espneementa 
neje introduced, i.r.. O'yG', 4i'X4|' nnd3'x3'. As this exporhnisnt 
is a long lorm one, it is yet loo early to ofTcr any rcmarlts. 

(h) This year another cxperinicnlnl plot was opened in Dovamachi 
1938 regeneration area and tho above (hreo espacements wore intro- 
duced. The area has been Buetessfully stump planted with teak. 

Cover crop : (a) TcjdifO'^ta Candida [Boga) introduced in the 2nd 
year of a hak plantation (B. V. Afar, 24 and 51, Kagcrhole and 2S, Kal- 
lallu). — These areas were dilibled with teak and kuniriul in the 1st year 
of fotmation and Tepitrom introdnred in between teak in a quincunx 
inniincr in the .'■tcoiid year. Casualties ncre not rcplacod. In all 
centres the pronth of Ttphra^a was good and these were out back to 
allow tonk to prow uninterrupted. 

A careful scrutiny of tho results obtained bo far (including 1038 
monsurements) revenlB that the percentage of survival in all eases is 
belter in tho control than in the Tephrosia strip, M reganls develop- 
ment of plants it is noticed that the height growth of plants in Tephrosia 
strips is better in the c.vperuneiital plots in 1931 areas, wliercas in 19.33 
area the growth of plants is better in tho control strip. 

The plants in the Tephrosia strip arc lanky and those in control are 
stout and slightly hianehy. There is no lantana or other woody 
tnidcrprowlh in the Tiplrosia strip and the floor is fairly clean. 

It is indicated that if Tephrosia is introduced after giving a good 
start to teak it keeps down wcedgrowth and maintains a fairly clean 
floor, and the teak jilants arc k"-s hrouehy developing clean stems. 

(h) Tephrosia was sown in grassy and non-gras.sy nre.is in the third 
jear of a plantation to study ita effect on grass and development of teak 
(E. P. No. SO, Nagerhole) : — 

Tho result' arc us follows : — 

Genninnrion of Tephrosia was poor and the development of those 
successful was also not safisfnrton'. Hence it is diflicidt to draw any 
conclusion from this experiment. 

To eonqiuie the e£ect of the folhuing on the dcechpuMit of leak in the 
first year of formation : — (a) fitumpUig and ueedlny ; (b) stumping and 
scraping ; (e) stumping and Jcumri ieith ragi {Eleusine coracana ) ; 
(d) souing and vading ; (c) sotting and set aping ; ond {/) sowing and 
luniri icitli ragi (Eleusine cotaram), — In the strips where weeding and 
scraping w as done, no other treatment wasennied out during the 3 'cnT, 



In the bit Jtumried with rayi some bjickward 2 >lanls were weeded and 
woody under-growth interfering with teak were cut down. Measure- 
ments of plants in the plot opened in Ammalc 1936 area, Frasorpet 
llangc, wore recorded and abbreviated results are given below ; — 


Locality, 


Trcalmont. 

Per cent, 
of 

survival. 

Jlcan 
height 
m mohos. 

RrMAItKS. 

Aminnlo 1030 aioa 

4S 

Stnmiiing nnd 

'woedmg. 

00-4 

83-93 

After ttt'o grow- 
ing eensons. 



Stumping and 

6crax)ing. 

05-0 

105-44 




Stumping nnd 

kumri ragi. 

03>0 

40-47 




Sowing and weed- 
ing. 

05-5 

70-78 




Sowing and scrap- 
ing. 

D2-7 

7D-00 




Sowing und kumri 
ragi. 

02-7 

12-Gl 



Stumping has given best results both in survival and height growth. 
The groniih of plants in scraped strip is very good. Even in the strip 
sown the growth of plants in scraped bit is better than the other two. 
This indicates that stumping is good, and also that scraping in lines 
assists the development of plants to a great extent. Further it is observ- 
ed that the taungya crop of ragi is found to retard the growth of young 
teak to a great extent. 

Effect of underplanling tcah areas wiiJt Dalbergia latifoUa (E. P, Nos, 
37 to 39, MaUipatna), — Observations in 1933, 1934 and 1936 areas were 
continued. About 60 per cent, of the plants are established and there 
arc seme natural plants also coming up well in these plots. The plants 
are wliippy and the best one is 7' high ; they are now struggling in midst 
of teak which in some cases are more than 20 feet in height. 

Effect of butning and culling bach of teaJs phiUation in tJie second year 
of fonnaiion, — ^Experimental plot in Nagerhole 1935 area was under 
observation. Eeshlts of height growth indicate that biu-ning or cutting 
back or both are, after two years, all inferior to no burn and no 
cutting back. The weed growth, however, is kept down by this early 
burning, thereby freeing teak seedlings in the early stage £:om 
competition. 

TeaJs stump origin experiment. — ^Stumps prepared from seedlings 
raised fcom Nilambur and Mysore seed origins wore planted in 














i^agerhole 1935 area (E. P. No. 25). Besulte of plant measurenlcnta 
are analysed below : — 




On 28tIiMArc]t 10.37. 

On 24th March 1038. 


Origin. 





formation. 

Per cent, of 
sarvivM. 

Mcivn 

height. 

Percent of 
survival. 

Mean 

height. 

1036 

Nilambnr 

87 

68-37 

80 

125-20 


Myooro . . . 

1 

78 

47-01 

80 

89 86 


The above shows that Nilambur stumps have given better results 
both in survival percentage as well as in height growth than stumps of 
Mysore origin. 

Teah seed origin experiinenl. — ^Seeds of Coorg (local) and Mysore 
ori^ns were sown on 24:th April 1935 in the experimental plot (No. 24) 
in Nagcrhole 1935 area. At the end of three growing seasons their 
relative survival percentages were 79 and 70 and mean heights 40' 
and 42' respectively without showing any significant difference so far 
between the two origins. 


Miscdlaneovs. 

To studg growth of swndal in ^danUttions with teah as host, — ^The stock- 
ing and growth of sandal in experiment No. 7 of 1934 in Tittimatti is 
good with an average height of 10 feet and girth of 8 inches. The plot 
was thinned during the year. 

Sandal sample trees have been selected in all working centres of 
sandalwood tract and their girth measurements and condition were 
recorded. Old sample trees of sandal, teak and evergreen species are 
also being maintained. 

Dehra Dun (F. R. I.) sample plots. — The Central Silviculturist with 
a sample plot party laid out, during November-December 1937, a num- 
ber of plots (about 40) to study growth increment in teak, sandal and 
evergreen species, to determine the period and the best intensity of 
thinning teak plantations along with the botanical study (by the Forest 
Botanist) in case of linear plots in Malcut Forests. 

A sandal wood tree increment plot was opened at Meenkolli in older 
plantations to determine (i) the period sandal takes to reach the present 
exploitable size of 40' girth, (ii) the financial rotation and (iii) to find 
out when rot generally comes in and starts depreciating the value of the 
tree. 
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A linear plot 7 furlongs in longtli was laid out along Mceukolli toad, 
one chain on eilhor side, and 357 trees in this are under observation. 
The trees have been measured for girth, height and crown spread and 
the situation of each tree is also noted. 

Linear sample plots in evergreen forests. — Two plots were laid out in 
Makut Range to determine (1) growth inorement of evergreen species, 
(2) botanical identiheation and (3) the dificrencos in types of forest for 
Worldng Plan purposes. 

Trees 4" diameter and over at breast height were measured and 
2,260 such trees in one plot and 1,G85 in the other were numbered with 
zinc plates. 

Sandal spike disease. — Some 387 attacked trees, noticed in different 
idantntions or village sites were treated \vith Atlas and killed (and 
uprooted in a few cases). 

Sandal spike incidence in lludgur 1928 plantation. — Except for five 
incidences in August 1936 no fresh attack has occurred. The observa- 
tion plot and sandal area in the vicinity are inspected periodically for 
spike attack and so far none could be found. 

Badahanalli sandal observation area of 1936. — ^This experunenial 
area was maintained during the year and in plot G, 500 bamboo socdlmgs 
and 600 Cassia siamea plants were introduced in July 1937, only 105 
of the former and 1G6 of the latter are now surviving. Regrowth of 
lAintana was completely uprooted in plot i, and the area was success- . 
fully fire protected. In November 1937 twelve cases of spike were 
noticed in plot 4. All these trees come within n radius of 6 feet and 
they may be the sprouts of the same parent tree, most probably root 
suckers. All were promptly treated ■with Atlas. Besides, there wore 
44 incidences of spike in the adjoining sandal area and the trees were 
treated with Atlas and killed. This aica is open to grazing and con- 
siderable damage is caused to sandal plants by village cattle. 

Prom the results of enumeration, it is observed tliat thcio is con- 
sidoiable increase in the stocldng of sandal. The stocking has increased 
slightly in the plot where Laniana was uprooted. 

Teak defoliation experimental areas in South Goorg. — ^l^eriodical 
measurements of trees in these areas were recorded during the year. 
In Tittimatii, defoliation was noticed in all plantations and in some 
areas in a severe form. In Nagcrhole, the defoliation was rather severe, 
but not so in Eraserpet and in the teak plantation at Malmt. 

Cap regeneration in the Closed Working Circle (Nagcrhole). — ^Threo 
spots, each O'S to 0*6 of an acre, wore clear foiled, burnt, the gaps wore 
stoked G'xG' and planted with teak stimips in the third week of April 
1938. 
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Tung cultivation (Aleurites foidii and AleurUes monland), — Flantil* 
tions have been opened in six localities. Kesults in respect of survival 
percentage and boiglit-gro\rth ate quite encouraging so far. The plants 
were measured in June this year and the best plant (A. mantana) in 
lygoor was 7 1 in height and A. fordii 5’ 3*. The plants are growing 
vigorously. 

Oil palm area (Elaiis guineensis). — ^An area of about two acres 
near Urti was clear felled, and rubbish burnt. Palm plants were planted 
in the 2nd week of July at an espacement of 20'x20'. The area was 
kumried with hill paddy, casualtacs in palm were replaced and at the 
end of the year the survival was 61 per cent. The tallest plant is 12’ 
high and the plants are not looking happy. They were shaded during 
the hot weather. 

Manuridl demonstration on tung (Aleurites fordii and Aleurites 
montana). ^The object of this experiment is to ascertain the response 
m growth and yield from Sulphate of Ammonia, Concentrated super- 
phosphate and Muriate of potash. 

Eight plots were opened, four for Aleurites fordii and four for A. 
montana in lygoor 1937 area. Pour treatments were applied, one being 
the control. (Fertilisers were applied on 7th June 1938.) 

Begeneiation tvoik in evergreen (rain) forests, — ^Experiments to study 
the survival, development and increase of natural regeneration of valu- 
able species when tended according to prescriptions of the w'orking plan, 
and secondly to watch tlie sirndval and development of artificially 
introduced valuable species such as Ilopea, Artocarpus, etc., have been 
in progress and observ’ations wore continued during the year. 

Sample strip enumerations indicated that regeneration of Valeria 
vndica, Harduickia pinnata, Artocarpus Mrsuta, Dipterocarpus indteus 
and Balaguivm elhpCicum is found in abundance, — Valeria being the 
predominant species. As regards artificially introduced transplants of 
^qpea, survivals of previous year are coining up well and the best plant 
is 8' 6* high. Six Burma bamboo cuttings are doing well, 

Artifidal regeneration of Ilopea parviflora under shade iti forest qpen- 
OTgs.--Out of 630 seedlings planted in previous years 365 were surviv- 
ing, t.e,, 73 per cent. A further opening was given during February 
1938 and casualties woie also replaced. The plants are coming up 
well and the best plant is about 18’ in height. 

Frin girdling and poisoning teith sodium awm’fe.— The ejqierimental 
area (Urti coupe) was under observation during the year. Conceutra- 
tions of poison used wore ■J, J and Ver of solution as originally snp- 

phed ; and the girth classes were 2' 6* — 4', 4' 5' 6', 6' 6* T and 7' 

and above. The poison was applied durmg Octobm and November 



1936 and in all 455 trees are tinder observation. So fax girdling and 
application of tV concentration of solution seems to have had not 
much effect. In the other three, more than 60 per cent, of the trees 
arc dead. Girths seem to be of no consideration as regards the effect. 

The natural regeneration in this area is splendid and the plants are 
growing vigorously. The gradual opening created, as a result of the slow 
process of dying of the overwood trees, appears to be the most suitable 
method for the development and increase of natural regeneration of 
valuable species in these evergreen forests. 


MADRAS. 

T.— ExPEMMBNTAL SmYIOUtTURE. 

(i) General. 

Results and mdicalions. — Space does not permit here mentioning 
all items of work undertaken. For fuller information tlic “Annual 
Report on Silvicultural Research in the Madras Presidency for the year 
1937-38 “ published separately should be consulted. 

A largo proportion of the work done has been small scale stage I(fl) 
experiments and routine seed germination and weighment tests. The 
most important results obtained during the year are probably : — 

(a) The extension and great improvement in the regeneration of 
dry fuel forests by the “ rab “ method and its combination 
with the raising of field crops (rai>-cum-^7n»t). In many 
districts with the most unpromising soil and climatic condi- 
tions success .with this kind of w'ork is now routine and height 
growth of 2 to 5 feet in the first year is common. 

{b) Further demonstration of the great benefits obtained by soil 
working by forking in the early stages of the “ lab ” icgcne- 
ration of dry fuel forests. 

(c) In very poor areas in such forests, tlie successful raising of planta- 

tions for manure leaves of Cassia siamea and Poinciana data 
and plantations for tan bark of Cassia auriculata (Avaram). 

(d) Continued success in the control of new outbreaks of the sinks 

disease of sandal. 

(c) Progress towards the identification of the insect or insects res- 
ponsible for the spread of the spike disease of sandal. It 
has also been proved that it is an insect that operates at 
night and between August and November as its main infec- 
tive season. , 
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(/) The conclusion of the investigations into the best date of stump 
planting and best size of stumps to use for most of the im- 
portant local species. 

(g) The further collection of statistics of teak stump production in 

nurseries and the methods by rrliich economies can be made. 
In conjunction with this is the demonstration of the fact 
that in years of shortage (due to bad seed years), undersized 
stock in the nursery can be developed into good stock for 
tiie following year. 

(h) The controlling of the mahogany pests by silvicultural methods 

of using shade crops and segregation is showing marked 
success. 

(t) Analysis of data for the compilation of now yield tables for 
Nilambur teak has shewn that the number of stems, basal 
area, and volume, per acre, when expressed in terms of 
top ” height are independent of age and quality ; accord- 
ingly, a table of thinnings has been {nepared which will bo 
of the greatest use to district oflicors. 


Fimndal aspect of silvicuUural research, 

(ffl) Tcaik Plantations.— -The revolutionary change in the technique 
to raising plantations by pre-monsoon stump-planting in crowbar holes 
and the improved weeding and tending methods have reduced the 
cost of formation by Ss. 10 to Us. 15 per acre, amounting to an annual 
saving of overBs. 17,000 in the Province. 

These improved methods of formation, tending and thinning null 
(according to all present indications) lead to a reduction of the planta- 
tion rotation of about 10 years, which means a great increase in the 
potential value of the present plantations. 

Spilx disease of sandal. — By the control operations done by the 
research staff in North Salem division during the past 5 years, an average 
annual loss of Us. 21,000 is claimed to have been averted in one district 
alone. 


(ii) Natural Bcgaieration. 

By Seed. 

Experiments with Hopca parviflora, CalojdnjUum clalum, Dgsorglum 
malaharicum and Mesua ferrea, so far show that clearing undergrowth 
and raking the soil under mother trees are not beneficial in inducing 
natural regeneration. The indication is not conclusive yet. 
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Canopy opening over young legeneration of Ilopca parvijlora was 
found to bo very beneficial but produced no notable oficct on Mesua 
ferrea. Further experiments wth Pahquium eUiptimtm have been 
started. 

Experiments have been started to determine why at Nilnmbur some 
mature trees of Smetenia macrophjUa have a dense mass of natural 
regeneration under them while other trees produce none. Fcsults so 
far show that seed production, seed fall, and germination arc normal 
and that the seedlings survive the first hot weather. It remains to be 
seen when and why this regeneration disappears. 

Partial canopy removal over dense regeneration of Plerocarpus san(a- 
Unus produced a veiy beneficial cficct in spite of 2 years’ unfavourable 
climatic conditions. 


By Coppice. 

Experiments in the dry fuel forc.sts of Chiitoor disiricl showed that 
the ordinary operation of coppicing causes a mortality of approximately 
9 per cent, of the stools and that trimming of the stools is definitely 
harmful in such areas. 

A large scale (30 acres) experiment was done towards the ciTcct of 
height and method of coppicing teak on the mortality of stools. It is 
of interest to note that so far mortality with this species has been 
negligible (about 1 per cent.) ; and that the main coppice shoots come 
from very near the ground level irrespective of the height of coppicing. 


(iii) Seed. 

Seal pre-trcatmcnl. — ^Routine prc-trcatincnt tests were done with 27 
species. Treatment with boiling %vatcr improved the gcrjninnlivc 
capacity of Acacia avriculifonnis, Acacia cyanopJiyUa, Acacia bailcyana, 
Acacia dccunens, Bnuhinia purpurea, Pinus Imgifolia and Acacia dcal- 
bata but was harmful for nearly all other species tried. Sonldng in cold 
■water was beneficial to Ghita travancorica, Plcrocarpus mntaliiivs and 
Xylia xylocarpa, being very marked in the case of the Ptcrocarpus. 
Concentrated sulphuric acid hastened and greatly improved the germina- 
tion of Cassia fistula, Cassia auriciilafa and Cassia margimla while 
fermenting greatly improved that of Terminalia cdiebida. 

Seasonal collection. — Tests made with 10 species again sliowcd no 
definite vaiiations in genniuative capacity throughout the fiuitiug season . 

Seed storage. — ^Routine tests were made with 33 species to determine 
the longevity of the seeds stored in difTcrent Ways. {Vide results in 
the full Annual Report.} 



Seed weighnents . — Eoulino tests were carried out as usual. (Fide 
results in the Annual Report.) 

Sorting seed bg size . — Previous years’ results tlwt the sorting of teak 
seed by size is not justified economically were again confirmed. 
Tests with seeds from small immature, normal mature, and large 
over-mature secd-bcarcis with 4 species showed no appreciable differ- 
ences in germinative capacity, or height growth of the resulting seed- 
lings. Large scale experimental plots have been established to test the 
ciFccts in later growth. 

Seed origin . — There arc two large scale long term o.vporimental plots, 
each 4 years old. In the Nilambtir plot, 20 of the 24 sub-plots were 
given a 50 per cent, mechanical tliinning and wore formed into 20 sample 
plots. This thinning nt the ago of 4 years is in accordance with the 
proposed prescriptions of the working plan, imdcr revision. 


(iv) Nursery Work. 

In evergreen nurseries protection by sheltering from the very heavy 
rain of the south-west monsoon resulted in a much higher percentage of 
siuwivals with Arlocarpus hitsitla. In the hot weather, seedlings of 
Ilopea parvijlora, Dysorglum mahbaricumt and Cedrela toona benefited 
greatly by ^ade in the nursery. 

An experiment on nursery watering in a dry fuel area showed again 
that watering should furst be very light until germination is over and 
increased thereafter. 

AYork on different nursery methods for raising teak stumps confirmed 
preriouB years’ results that for 1 acre of plantation at a 6'xG' cspace- 
ment, the best outtirrn of good stumps is obtamed by sowing seed at the 
rate of 20 to 30 lbs, per standard 40' X 4’ bed and doing no pricldng out 
of seedlings at all. 

Purlher experiments also showed that if owing to a poor seed year 
and consequent shortage of stumps, the undersized stumps have to bo 
used, they are best put back into the nrusoty beds as stumps for a second 
3 'ear. At tire end of the second year some GO per cent, (as against 70 
per cent, of the previous j'ear) of them will have grown to the right size 
and they can then be strunped again and planted out. 

Experiments to determine whether teak nursery beds deteriorate if 
they arc used repeatedly and if their fertility can bo maintained by 
artificial or green manures rrcrc continued. Results so far show slight 
deterioration by the 3rd year but an increase of 18 per cent, (as against 
5 per cent, in the previous year) in the utilizablo stumps produced in the 
beds manured with wood ash and leaf mould. 
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(v) Arlifictal liegcneraiion, 

(a) Mixed decidiiotis timber forests. 

As regeneration of this type of forest by small gaps lias definitel) 
failed, experiments have been started in the legcuerntion of such areas 
by raising a valuable crop under the comparatively vorthless shelter- 
wood. These experiments appear promising at present with a definite 
indication that under these conditions direct sowing is unlikely to suc- 
ceed orring to drip. Several valuable species have however been raised 
by tiansplanting or stump planting. It is however too early to give 
definite results. 

Cojnjparison of soxcing, traixsphnfhig and slumping. — ^Previous years’ 
re.sult8 were confirmed and showed that for teak, Dalbergia lalifoliOf 
Plcrocarpus xnarsupium, Terminalia ctenuhla, TerintnaJia paniculala, 
fichUichcra Irijvga and Arlocarpm Mmifa stump planting is the best 
of the 3 methods while for Xylia rylocarpa direct sowing is to be pre- 
ferred. Plerocarpus dalbcrgioides and Sxnclenia macrophxjVa do best 
by transplanting. 

Oplirntm season for slump planting. — Tlic majority of the investiga • 
tions into tljo best date of slump planting piincipal species (most of 
which stump well) wdiioh have been going on during the past 0 years 
at 5 centres have noAv been concluded. 

Detailed results will be found in the full report but the general con* 
elusions arc : — 

(a) In districts having a west const t^'pe of climate, the principal 

species such as Tcctona gmndis, Dalbergia latifolia and 
sissoidos, Plerociirjxxxs marstipium and Terminalia crenulala 
can he stump planted before the monsoon breaks. 

(b) Except in unusually hot and diy^ seasons, this early stump plant- 

ing gives a sufliciently good stocking (often much better than 
early June planting) and a great gain in lieight growth as 
compared with normal early June monsoon planting. 

(c) Success is not dependent on what is generally considered “ good 

planting weather ”, 

{d) The great advantage given by the stnit the teak or other species 
get over weeds or field crops more than outweighs any risk 
of ]ioor stocking, and this risk can be insured against by 
providing a reserve of plants for stumping in early June if 
the necessity should arise. 

(e) The best dnte.s of planting each species at each centre have been 
provisionally indicated to be confmned by further experi- 
ments, 
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District exporimental work in. Kurnool West division over the past 
3 years shows that teak is host stump planted about 3 weeks to a month 
before the rains set in. It is emphasized that the best date of stump 
planting is essentially a local problem and each district must do its own 
experiments and obtain its own local data. 

Stump planting — effect of age and diamder of slumps, — ^As previously 
reported teak stumps of 0*4'' to 0*8" diameter at the thickest part gave 
the best results though stumps of 0"3'' to 0-4'' diameter are definitely 
“ usable ” in the event of shortage of the larger stumps though they do 
not give as good results. 

Work with Dalbergia latifolia again showed that 2-year old stumps 
ore better than l-year old ones and 0-2'' to O-C' diameter is the best 
range of size. For Plerocarpus matsupium results indicate that the 
larger stumps of O-i" to I’O* diameter give the best results. [Results 
for Teminalia crenulata show 0*4" to 0-8* diameter to be the best size, 
and for Artocarpus hirsula -within the range experimented with, the 
bigger and older the stumps the better the results. 

Slump planting— pits and crotebar holes. — ^Experiments in stump 
planting teak in pits and crowbar holes in Kurnool West division during 
the past 3 years have shown that pit planting gives a 30 per cent, increase 
in height growth over crowbar hole planting but no advantage in survival 
percentage. But, in districts having a West Coast type of climate, no 
advantage at nil is gained by pit planting. 

Experiments in burying teak stumps when planting them compared 
with normal planting showed no difiercnccs for normal 1st Juno planting 
but buried stumps were definitely better in the case of pre-monsoon 
(April 1st) planting. 

Storage of slumps — teak. — ^Experiments again showed that stamps 
can be buccessfolly stored for 2 weeks before planting even in an ab- 
normally bad year (climatioally). 

Irrigated plantations — teak. — ^Preliminary esperiments in this subject 
show that irrigation by fiooding (ns in paddy cultivation) is more difficult 
and more expensive to do than irrigation by percolation £com channels 
and gives no better results. Flooding also uses much more water. 

Experiments were continued with Smetenia macrophylla to deter- 
mine the best espacement and the best shade conditions in which to 
grow the species. The season and incidence of its 2 great pests, the 
shoot borer and the collar borer, are also bring determined under these 
various conditions. Shade very definitely reduces the incidence of the 
shoot borer. 

A number of experiments were done to determine the best method 
by which to regenerate Bambusa arundinacea and Bendrocalamus strictws. 
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So far it appears that rliizome planting is more successful tlian trans- 
planting or soaring. 

A long terra plot has been opened to determine whether the “ figure ” 
of Terminalia crenulata {tomentosa) is hereditary. 

Casually r^lacements in 2nd year teah-planiations. — Eesults so far 
indicate that few of these replacements survive and it is doubtful if they 
ever take their place in the main crop. 

Sffecl of taungya (ponam) crops on teak plantations . — Previous work 
was repeated and shows that “ rap ” {Eleusine coracana) retards the 
height growth of the tealc by 40 per cent, in the first year while “ dhaU ” 
{Cajanus indiciis) has very little effect. This retarding effect of the 
taungya crop can be greatly minimized by early planting the teak. 

Experiments were continued in the raising of semi-evergreens such 
as Artocarpus kirsuta, Cedrela toona and Uopea parvifiora on areas which 
were probably originally evergreen and which through repeated shift- 
ing cultivation had gone deciduous. These experiments look very 
promising. 

Entomological work in the control of teak defoliators and on the 
pests of mahogany was done by the Forest Entomologist, Dehra Dun. 

(6) Evergreen rain forests. 

All artificial regeneration work in evergreen forests (with the excep- 
tion of experiments on raising evergreens after clear felling and burning) 
being mostly ' underplanting ’ has been dealt with under that head. 

(c) Dry fuel forests. 

Aitifi.cial regeneration of dry fuel forests by the “ tab ” method is 
being done on a larger scale each year with better results as the technique 
improves. 

The greatest advance of the last few years is in the raising of these 
dry fuel species in conjunction with field crops such as ragi (Eleusine 
coracana), castor (Ricinus communis) and cotton (Gossypmn barbadense). 

Results of experimental and diskict " rab ” work show that regenera- 
tion is best raised by direct sowing with most species. The best date of 
sowing varies greatly each year and the most practical method found is 
to sow early and to go on resowing at reasonable intervals until full 
stocking is obtained. (Seed is generally plentiful and cheap.) Trans- 
planting and stump planting are in general not suitable to these species 
in this type of area. 

The following species have given excellent results ; — Cassia siamea, 
Albizzia lebbeih, Azadiracjita indka, DolieJiandrone crispa, Acacia sundra, 
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Albizzia odoratissima, Plcrocarpus santalinus, Albizzia amara, Wrightia 
tincloria, Zizijphus jujuba, PithecxHobium duhe, Acada ferruginea, Pro^ 
sopis jvkflom, Tamarindus indica. Acacia planifrons, Acacia arabica, 
Pongamia glabra and Cldslanthus colltnus. 

A good bum coupled with soil preparation before sowing is essential 
for this work. 

Soil working during the Ist year is very beneficial. It not only 
produces a much increased height growth W also enables backward 
plants to survive the hot weather. 

Successful work has also been done in the raising of plantation to be 
worked for manure leaves by the planting of large shoot cuttings of 
Poinciam data. The same purpose has also been served by direct 
sowing of Cassia siamea and Poindana data but of course such sowings 
take much longer to mature. 

Stump planting of Santalum album has given a large measure of 
success and it has also been demonstrated that sandal stumps can be 
kept in air tight tins without deterioration for 3 weeks before planting. 

Cassia auriculata (the *Avaram’ bark of commerce) has been success- 
fully introduced by sowing in order to raise concentrated plantations 
of this species. Very little difficulty has been experienced oven under 
the poorest conditions of soil and climate in out hottest districts. 


(vi) Afforestation. 

Experiments to examine the probability of reafioresting some of 
the more important catchment areas of the E^ilgiris were continued 
and so far have given the follotving general indications ns mentioned 
in last year’s report : — 

(а) Tho moistsr localities can bo easily stocked with willows by 

cuttings. They are frost hardy but need protection from 
browsing. 

(б) Small, close planted, concentrated plots do better than large 

areas of open planting owing to more efficient frost protec- 
tion being possible. 

(c) Erost protection is best done by means of a complete pandal 

about 1' 6' from the ground and screened on the up hill side. 

(d) Nurse species can be raised as follows ; — 

(i) Broom by sowings. 

(ii) Buddleia spp. by cuttings. 
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(iii) lAgustfum neilgJierrense, Rubus indhascanus, Rvbus 
lasiocarptis, Myrsine vfigJuii and Hypericum myco- 
reuse by planting stumps got from tlio forest. 

(<•) Tree species can be raised as follows : — 

(i) Acacm dealbata by 2 year old large transplants. 

(ii) Cvpressus imcrocarpa and Callitris rhomboidea by small 

transplants and these can come from the forest if 
necessary. 

(iii) Acacia mehnoryhn and Etigcnia arnoUiam by mossed 

transplants. 

(iv) Mahonia hssdtemvUii by stumps and these can come 

from the forest. 

The indications of present hnateledge are that a possible solution to 
the prohl&n of afforesting the grass a teas is — (o) fencing the selected area, 
and fire protecting it by a scraped and biurnt firoline^ (6) selecting 10' 
square patches inside the fenced area, (c) working the soil 1' to IJ' deep 
in such patches, and removing all grass and roots, (d) sowing broom 
seed broadcast in these patches, (e) covering tho broom plants in the 
patches by a pondal in the first year ns this has the effect of forcing tho 
height growth of the broom, (/) then leaving the patch for tho second 
year to establish itself, and (g) planting under this broom other frost 
tender tree species that are intended to bo raised. 

(vii) Tending, Thinning, Gleaning, etc. 

WetAing practice. — ^Largo scale experunents were done in continua- 
tion of tho work of the past few years and results again conclusively 
confirm previous years’ results that tho slightly beneficial effect (if any) 
of forking as opposed to maniooty scraping ns a weeding method in the 
first 2 years of a teak plantation in our bettor teak areas is in no way 
commensurate with tho extra cost of forldng. 

JSffcct of a cover crop of Zeitcaena glauca on a tea ft plantation. — In 
an experiment in this subject the teak with tho cover crop showed an 
increased height growth over that of tho control teak at tho end of the 
first year but this increase had greatly diminished to only 8 per cent, 
by the end of the 3rd year. Tho Leuemna was continuously browsed by 
deer and bison and was no use at all ns a weed suppressor. 

Thinning research — tcaft . — ^All plots in this subject wore maintained. 

Bamboos . — ^Experiments on tho intensive tending and worldng of 
bamboos were continued and showed that suoh intensive work is oco- 
nontically justified by tho improvement in tho condition and yield of 
tho clumps and tho increased revenue obtained. 
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(viii) Mixtures — Nil, 

(ix) Underplanting. 

(а) Teak plantations.— All plots wero maintained and now plots of 
Bambusa polymorpha wero established. Experience so far indicates 
that teak plantations can be successfully underplanted with Bambusa 
arundinacca, Cephalostacliyum pergraeilc and Hopea parvijlora. Siviete- 
nia maerophjlla and Cedrcla toona although established suffer a great 
deal from browsing and bark stripping by deer. 

(б) Evergreen rain forests. — ^Experiments in the regeneration of ovor- 
greens with and without a cover crop after clear felling and burning 
evergreen forest have been started and show some promise. Most of 
the work of the past few years have been in underplanting under 
various degrees of canopy. 

As mentioned previously, general results are 

(i) Top canopy cover gives the best rcsidts. 

(ii) Burning before regeneration produces no beneficial results. 

(iii) For most species transplanting is the best method and some 

of the tenderer species do well if mossed or basketed. 

(iv) Stump planting is not a suitable method for most evergreens. 

Tlio exceptions to this are Artocarpus hirsuta, Ccdrcla toona 
and Chiehrassia tabularis. 

(v) Weeding is worth while ns it gives a slight gain in height growth 

and Burrivnl percentage. 

(ri) Fitting for planting is also similarly worth while although the 
effects of pitting do not show until the second year wdicn the 
roots and their needs ba\'o both got bigger. 

(vii) The best date of transplanting for most species is mid June 
or early August i.e., cither just before or just after the heaviest 
rain of the South-West monsoon. 

(viii) For most species the best size of transplant to use is from 8* 
to 1' high. Larger transplants occasionally do well but 
suffer heavy casualties and are not definitely established fox 
several years. In the case of largo transplants of Ccdrcla 
toona and Svnetenia macrophylla insect attack is more serious 
than with small plants. 

(xi) MisecUancotis. 

Sandal Sjtikc Disease Bcscarch. — A brief summary of results so far 
is : — 

(o) Spike is an insect-borne disease. 
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(b) The insect or insects responsible cannot pass through a mesh of 

1/20* but can pass through one of l/4th inch. 

(c) The insect responsible operates at night and in one main season 

of August to NoTcmber with a secondary season in April- 
hfay. 

Anti-spike operations carried out continued to bo successful and 
indicate that such control measures are fully effective in the case of 
areas where only a few trees are found infected and that in the case of 
largo blocks of forest where the disease has been allowed to spread for 
some years uncontrolled the effect of the cotrol operations is to confine 
the disease to the original limits of the outbreak. 

The loss of revenue averted by the success of these control measures 
is already considerable. 

Periodicity of height growth. — ^Indications arc the same as recorded 
in last year’s report. Weekly measurements showed that in deciduous 
forest the general rest period was from the middle of November to the 
middle of April. In evergreen forest and in dry fuel forest most species 
grow slowly but steadily all through the year. 

Weeds — Lantana eradication. — ^Experiments in the suppression of 
Lantana by underplanting it with Bamhusa armdinaceH were extended 
and continue to look promising. 

Largo scale experiments in destroying this post by spraying with a 
Sodium chlorate spray show that the method is the most successful and 
least expensive of any method so far tried. 

Experiments on the suppression of Eupatorium by means of JiiMyu 
grass {Pcmiisetum claiidestimm) were extended and continue to look 
promising. This work is most important in the reclamation of grazing 
areas w'hich have been invaded by tho pest. 


n.— WonKTNa Plans and Statistics. 

(i) Working Plans. 

Five working plans were under preparation at the beginning of the 
year and 5 were completed during the year. 2 new plans were started 
during the year. 

Tho cost of preparation inclusive of establishment was : — 

Per acre. 

(а) Ycllore East Working Plan ... 3*9 annas. 

(б) Cuddapah South Working Plan . . 1*5 atmas. 

(c) The Nilgiris Working Plan ... 4*2 annas. 

e2 
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(ii) Yield, Volume and form factor tables. 

During the year the Central Sil-vicnltnrist, Dehran Dun compiled 
new (provisional) yield tables for Nilambut plantations. The great 
practical point that has arisen during the preparation of these tables is 
that if the number of stems per acre is plotted against “ top hei^t ” 
(instead of against age as is usually done), the resulting curve is practi- 
cally independent of quality of locality 'or age. 

Hence it has been possible to prepare a table of top heights and the 
corresponding number of stems per acre that should be present. 

145 sample plots representing 16 species were maintained ; 20 new 
sample plots at Nilambur to compare teak growth from different origins 
and 6 new teak sample plots in the Wynaad division were opened. 

36 Tree Increment Plots and 18 preservation plots ■n'cro maintained. 

III. — ^MiS(JBMiANEOUS. 

Tours. 

The Provincial Silviculturist toured for 190 days diunng the year. 
The sandal spike disease research works in North Salem division were 
inspected by hun and also by the Forest Botanist, Dehra Dun. 

Tlic Provincial Silvicultiuist was deputed to the " Research demons- 
tration Course ” held at the Forest Research Institute, Dehra Dun, in 
October 1937. 

The Forest Botanist, Dehra Dun, visited all the four linear tree in- 
crement plots which were opened diuring the year, and ho started the 
work of tree identification in all these places. 

The Central Silviculturist, Debra Dun, also visited and inspected 
the Research Experimental works at diandanathodc Kannoth, Nilam- 
bur, Nilgiris, Emmanur, Walayar, Dhoni, the irrigated teak plantationB 
at Hulical drag and the district “rab” and “kumri” works in the Ayynlur 
range of Madura district. 

Books and Publications. 

" The note on a tour in South Bengal ” is about to bo published 
soon. 

The following pamphlets were written during the year by the Assist- 
ant Silviculturist and submitted to the Chief Conservator of Forestsj, 
Madras. 

1. A note on the cultivation of the Green wattle (Acacia decurrens) 

in South Africa and South India. 

2. A short note on Cassia auricuhta. 

3. A note on the financial aspect of planting wattle (Acacia decun ens) 

in the Nilgiris. 



iTho results of some of the closed inTostigations were summarised 
and written up as pamphlets by the Provincial Silviculturist during 
the year. 

They are : — 

1. An investigation into the best date of stump planring teak {Tec- 

lona grandis) at Begur, Dhoni, and Topslip. 

2. An investigation into the relative merits of planthig teak {Teo- 

tona grandis) stamps in pits and crowbar holes in areas having 

a west const t}'pc of climate. 

3. An investigation into tlie best root lengths of stumps to use 

when stump planting teak (Tectona grandis). 

All the above three investigarions are being published as “ Indian 
Forest Becords ” by the Forest Hescarch Institute, Delira Dun. 

Besides the above, two sets of Bescarch experiments on soil working 
in dry fuel forests (Emmanur) in Coimbatore North Division were also 
summarised and submitted to the Chief Conservator of Forests. 

Records. 

The Specific and general Ledger files now number 436 and 156 res- 
pectively. 

41 now Experimental Plots and 192 new E.xporimental Garden ex- 
periments were opened dtuing the year while 11 experimental plots and 
151 Experimental Garden Experiments were summarised and closed. 
At the end of the year 100 Experimental PIol.s and 328 Experimental 
Garden experiments were open. 

176 Pliotographs were added to the collection during the year and 
the total number of photograplis now Icdgered is 636 under specifio and 
320 under general ledger files. 


Staff. 

Tlio Extra Assistant Conservator of Forests remained in the division 
throughout the year as assistant. The subordinate staff now consists 
of 3 Bescarch Rangers, 9 Foresters, and 1 Forest Guard. 

NORTH-WEST FRONTIER PROVINCE. 

I. — Ea^erimental Silviculture. 

(i) Genesral. 

Tlic main silvioultural problem continues to bo the natural rogeuera- 
tion of blue pine (Pm«-s cxceha), and silver fir (Alnea pindrow) parti- 
cularly in forests worked under the uniform system. 



(ii). Natural Regeneration. 

The experimental plots previonsly laid out to ascertain the most 
suitable intensity for a seeding felling in blue pioe forest have given no 
definite results and have now been given up. In their place experiment- 
al plots have been established by the Punjab Bcscaich division to 
study the effect of the following factors on blue pine seedlings : — 

{a) Grazing, — ^normal, controlled and completely closed. 

(b) Bemoval of Viburnum weed, and method of removal by cutting 

it at groimd level, 2' to 4' above ground, treating it with 
Sodiiun arsenite and spraying it with Sodium chlorate. 

(c) Hodcnt damage. 

(d) Densiiy of overwood. 

(e) Soil working. 

(/) Different aspect and soils (shale not yet included). 

Plots 1 to 4 (with 18 sub-plots) were laid out to study the factors 
affecting the progress of seedlings in the recuritment (unestablishcd and 
established stages) while plot 5 (with 8 sub-plots) was designed to study 
the effect of (i) grazing, (ii) removal of Viburnum by cutting or poison- 
ing, and (iii) exclusion of rodents on the influx of natural seedlings of 
blue pine. 

(iii) Seed. 

The year 1937 was a poor seed year for deodar, silver fir and ohir, 
but was moderately good for blue pine. 

(iv) Nursery Worh. 

In addition to the ordinary nurseries, maintained in the hill divisions, 
for re-stocking the areas felled over, a large nursery is maintained 
at Nowshera, and others at Ohcrat, Parachinar, and Mgltt kand in the 
Peshawar Division, for the supply of plants required for station planting 
and the re-planting of canal banks. A large nursery is also maintained 
at Bazmak for the supply of &uit and garden plants, and despite the 
unsettled conditions of Waziristan, no less than 15,000 plants were dis- 
tributed during the year. 

(v) Artificial Regeneration. 

Cedrus deodara. — Sowings of deodar on burnt patches continue to 
give marvellous results in the blue pine regeneration areas in Upper 
Siran range. The resulting crop after the first seeding follu^ has every 
prospect of being at least 50 per cent, deodar. Smplus plants trans- 
planted firom these patches have also done well, success being 70-76 per 
cent. 
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Pinus eiedsa. — ^In Upper Siran, blue pine seed soTm broadcast 
during tbo monsoon, after soaking in water for 48 Ilouxb, has germinated 
well, but it remoins to be seen how much will survive. 

Pinus longijdlia, — ^During the last five years chil plants raised in tin 
tubes linve been successfully planted in Chcrat Cantonment and Mala- 
kand Agency forests. But the subsequent development of the plants 
is unsatisfactory cliiefly because of the nOfavourable condition of the 
soil. 

NannorJiops rilchieana. — ^Experiments on the propagation of this 
species, both by sowing in interrupted channels and planting of oil-sets 
without artificial irrigation, were carried out in Jamia sample plot for 
three years, but without success. This year seed was sown in 100 
horizontal interrupted channels in Khawarn Avith encouraging results, 
as not only was germination good, but a fairly large number of seedlings 
arc still surviving. Tiie soil in EJiawara is roclcy whereas in Jarma 
it ivns clayey from which it appears that the former is preferred by 
this species. 


(vi) Rcdatnalion, etc. 

A considerable area of Upper Siran forests was burnt by a firo in 
the winter of 1932 and almost laid bare of existing vegetation and 
seed bearers. An aero of tills area, open to grazing, was raked up and 
sown broadcast with indigofera seed in April last year. The seed germina- 
ted profusely during the monsoon but the young plants were consider- 
ably damaged by grazing. Tho idea was to raiso nurses to afford shelter 
to blue pine and deodar regeneration. 


(vii) Tending, 


The effect of early cleaning on deodar soivn on burnt patches is shown 
by the following averages of lucnsurcmcnts made in one patch. Sowings 
wore made in December 1935 and germination took place in April 193G, 
so at the time of cleaning in July 1937 the plants were 15 months old : — 


No. of plant. 


8 


Avorngo 
height on 
7.7-37. 

Averago 
iioight on 

1 0-9-37. 

V It' 

2' 0' 


A'vcrngo 
Itoight on 
1-6.38. 


(viii) Miscellaneous. 

Grazing. — In the case of chir regeneration areas, where the young 
crop is established, the effect of inorcosing tho grazing inoidcnco from 
8 acres to G acres per head of cattle oontiuncs to bo beneficial. Dense 
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growlli of s/ieroo (Imperafa spp.) grass is kept down and chir seedlings 
are beginning to appear in places where they had luthereto failed. 

II.— Working Plans and Statistics. 

(i) WorJattg plans. 

The revision of the Galis working plan was completed. This pro- 
scribes the selection sj’stcm for all forests capable of being worked for 
revenue, in place of the uniform 83’stem under which they were previous- 
ly managed. The Inspector General of Forests %’isitcd these fore.sts 
in May 1937 and on his rccomnicndatiou the yield was ibeed at 1*5 per 
cent, of the enumerated growing stock for blue pine and 1-3 pet cent, 
for silver iir. With blue pino this is rather loss than Von Mantel with 
a 120-ycar lotation, which nould workout at hCG per cent., while with 
iir it is almost the same as Von Mantel with a ISO-yenr rotation, viz., 
1‘33 per cent. Segarding the latter percentage the Inspector General 
remarked that in view of the age class distribution it was probably more 
than should be felled ; and that on tlie other hand much of tho older 
stuff was deteriorating and hod better Ims removed. 

(ii) Yield, volume and form factor tables. 

The measurement of old sample plots wns carried out by the Punjab 
Hcsearch division,— nine sample plots in the Galis division (blue pino) 
and one (chir) in the Kagan division, which weio due for re-inea&ure- 
ment. 


OKISSA, 

I.— Experiaiental Silyioultdre. 

(i) General. 

As in 193G-87, Mr. J. W. Nicholson, I.F.S., had to carry out the 
duties of Kescarch Officer in addition to his duties us Conservator of 
Forests. It was possible to make some progress in laying out new es- 
pcrimcntal plots but, owing to pressure of administnitive duties, the 
execution of tlie work had to be left mainly to the Research Forest Ranger. 
Mr. D, H. Khan, who wae newly posted to tho Province as Research 
and Working Plans OiSccr,iB expected to take over the duties of Researdi 
Officer about October 1938 after he has had some preliminary training 
at the Forest Research Institute ; and it is intended to draw up, in con- 
sultation with the Central Silviculturist, a triennial programme of silvi- 
cultural research work to commence fi:om 1939-40. 
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Following upon tlie decision made in 1936-37 to confine researcli 
work to really important problems the previously existing experimental 
plots in the Ganjam division were closed do^vn. 

Out of a total of C6 experimental plots distributed over 6 divisions 
30 were abandoned and 11 now plots laid out during the year, and the 
total number of plots at the close of the year has been DO only. 

(ii) Natural Regcncraiion. 

Sal . — The most important problem is the re-obtaining of sal regenera- 
tion in the mdls forests of Puri Division. During the year the series of 
experimental plots was not examined for progress. A dry cold weather 
enabled burning to be carried out far more efficiently tlian in preWous 
years and an excellent seed year followed. Unfortunately, owing to a 
mistake, some plots were not burnt according to programme. 

Plots previously establislied in Cliatrapur division to investigate 
methods of producing sal rcgcnciatiou by manixmlation of the canopy 
were abandoned, ns it was found that existing regeneration was more 
or less normal for the tj'pc. 

In Ganjam dhision the six experimental plots in Earabha Reserve 
were abandoned. The treatment produced a profuse invasion of bam- 
boos instead of resulting in any increase of established sal regeneration. 
In their place a new plot, has been laid out to test the possibility of 
establishing regeneration of sal and other valuable species by lemoving 
inferior Bpecic.s in the canopy and thereby admitting more light. 

The series of 24 c:q)erimcnt.al plots in Gallori reserve laid out to 
trace the history of young sal regeneration wore also abandoned during 
the year, as no icliablo results could be expeoied. In their place 3 now 
plots were laid out in the l^Jnins Sal Timber AVorking Cixele. In one 
plot tlic crop has been left unfclled ; in the second, the oiop was felled 
and xvill be cleared according to tbc present working i)lau prescriptions ; 
and, in the thiid, the crop was felled but it xvill bo loft uncleared. Two 
new experimental plots were laid out in a 9-year old sal forest (Plains 
Sal Timber AVorking Circle) with the object of testmg tlie effect on sal 
natural regeneration of anmml early burning as compared with complete 
piotection for 4 years followed by a late fire every fifth year. 

An experimental plot was laid out in Kusumjhor Coppico Felling 
Scries, Sambalpur Division, to ascertain tlie effect on coppice groxvtli 
of retaining standards. 

In Angul division the main problem, in the old P.B.I., is to find 
out how beat to assist sal regeneration against Bamhusa arundinacea. 
Burning the clumps results in very xmtidy growth as well as affording 
good support for climbers. Clear felling the clumps gives the best 
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results, and efforts are noiv being made to get bamboo contractors to 
canj' out clear felling wliere Mich is wanted. 

Teal :. — 2 cxperiinental plots wete laid out in Piiri division, to test 
tho effect of early burning in teak plantations established in the dry 
Puri coastal Ij^jc of forest. Teak regeneration in damper types is usually 
found only under mother trees growing in tho open. Experiments to 
increase natural regeneration in Anlcula teak plantation arc said to be 
yielding good rc.sults. 

Casuarina . — Layering experiments have not proved successful as 
so far only 10 per cent, of tho layered branches have taken root. 

Miscellaneous . — 2 experimental plots were laid out in a Coppice 
Felling Series of Puri division, to test the effect of early burning on the 
regeneration of important tree species in dry evergreen thorn forest. 

(iii} Seeds. 

Kothing of importance to record. 

(iv) Nursery Worh. 

The dona system of raising nurset}' seedlings was tried in several 
divisions, The system appears to be one worth following where stump 
planting is not passible (ns in teak tmlas*), or wlicio there is a shortage 
of stumps, and, in the case of species which do not stump well. The 
system can only bo followed, however, where tho nursery and water 
are near the plantation site. 

In Angul division an experiment was tried to raise teak stumps in 
dry’ rab nurseries. The results have been most encouraging as 60 per 
cent, of tho plants have proved fit for stumping at one year’s age. With 
improved technique a higher percentage should be obtainable. The 
advantages of this system arc tho very low nursery costs and reduced 
expense in carriage of plants to the planting site. 

(v) Artificial Jlcgaieralion. 

Bab sowings wore tried in several divisions. In Barapahar, on poor 
dry soil, i,uccc.ssful results wore obtained with Adina cordifolia, Gmelina 
arborca, Tcnnivalia lomcnlosa, Balbcrgia htifoUa, Lagerstroemia parvi- 
flora, Ptcrocarpis marsttpium, and Albitzia procera, but considerable 
damage occurred ftom browsing in uufenced plots. In flic 193C rab 
sowings Pterocarpus marsupium and Dalbergia ladfolia have reached 
a height of 6 feel. In Sambalpur, results were less successful due, it 
is thought, to late sowings. In Cliatrapur, teak, Casia siamea, Acacia 
arabica were tried, but owing to shortage of rain the results were not so 


* l>iy calUvation or iautigj/a. 
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good as in 193C-37. In Puri, rab sowings of teak were a failure duo to 
the use of immature seed. In Angul, rab sowings of teak, Gmelina 
arborea and Ougdnia dalbcrgioides gave good results on suitable soil. 
Experiments are being undertaken on a still larger scale in 1938-39. 

Sandal sowings were done in Cliatrapnr and Parlakimedi divisions. 
It has been found necessary to revise the methods laid domiinthe 
working scheme which insisted on clean weeding and sowing of host 
plants. The older method under which sandal seeds wore sown under 
busliOs with existing forest trees as hosts has given far better results. 
Further, instead of sowing (or planting) sandal inside forest areas it has 
been decided to carry out sowings by forest subordinates free of cost 
along roads and boundary lines wherever lateral slxadc and suitable 
hosts arc available. 

In Puri division, dona planting of teak in teak plantation areas gave 
very good results. E^crimenta in lino planting of teak were carried 
out. The original evergreen forest was felled and the teak planted in 
lines 24; feet apart. Where ioila cultivation is not possible such lino 
planting, judging from the results of old lino plantations, should prove 
most successful. 

(vi) Sechmaiion and Afforestation including irrigated 'plantations. 

Tlic experiments in the aflore-station of dry typo soils in Motijhoran 
reserve, Sainbalpur division, were continued. Of cuttings tried Boswel- 
lia serrata and ErglJirina suberosa gave the best results. 12 different 
species were planted out by dona methods. The most successful ns 
regards survival have been Kigclia pinnata, Prosopis ghndulosa, Plcro- 
carpus marsupiwn, Anogeissus pendula, Hohrrhena antidysentcrica, 
Thespesia hmpas. Prosopis julijlora has been partially successful. 
The season was an unfavourable one, and the results achieved arc as 
good as could have been expected. Until the plants have pulled through 
two hot weathers results cannot be definitely assessed. To hold up run 
off in this area, gullies wore bunded and planted with sabai {Pollinidium 
aUgustifoliutn) grass. 

In Barapahar division afforestation experunents wore .limilntly 
carried out on dry infertile soil. Contour ridging at 4 feet vertical 
intervals, planting of cuttings, dona planting and line sowings of sal 
wore tried. Dona plants of Anogeissus pendula and Prosopis jnlijlotra 
did well to begin with but later suffered many casualties. Dona plants 
of Plerocarpus marsupium alone give any promise of success. 

Experiments were continued in planting out Dalborgia sisoo and 
Albizzia proccra in abandoned psiddy fields in Sangramal reserve of 
Sarabalpur division. Dona planting and one year old stumps wore 
tried. Very poor results were obtained, attributed to a poor rainy season 
and subsequent drought. 
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65 rhizomes of Bamhtisa vulga) is were planted in the Puri Oasmnna 
plantation, out of which number 54 were siuviving in good condition. 

Anti-erosion e:q)criments in Chandiagiri reserve, Pussellkonda divi- 
sion, were continued. In Orissa, as well as in most other provinces in 
India, the problem of erosion has not received the attention it deserves. 
Erosion is mainly due to misuse of land by cultivators and graziers but it 
is also caused by faulidly constructed and drained roads as in the Agency 
tracts, for instance. The problem is of such magnitude that it con only 
be tackled b}' an All-India Soil Conservation Service established on the 
lines of that in the United States of America. 

(vii) Tending. 

Useful information was obtained from the experiments on the Plains 
Sal Timber Working Chclc in Bussellkonda division in regard to clean- 
ings in one-}'car old sal crops. The experiment indicates that cultural 
operations should be left until the end of the hot weather when it is not 
difficult to uproot perennial climbers as soon as the first heavy rain 
loosens the soil. A further erq)erimeat in reducing tending costs was 
tried by abandoning in one half of the previous year's coupe the costly 
prescription for cutting back, heaping and burning. After the rains 
it was found that the condition of the crop in the untreated area was 
as good as in the treated area, and it was, of course, more advanced. 

A thinning experimental plot was laid out in a 10-year old coppice 
coupe of Puri divuiou, to ascertain the efiect of reduction of coppice 
shoots of Xylia xyhearpa at ages of 10 and 15 years. A similar plot 
was laid out in a 10-year old coppice coupe in Sambalpur division, sol 
being the species under treatment. In Barapahar division a similar 
but mote complicated experiment was carried out in a 10-yoat old coppice 
coupe, Cleislanthxts collinus being the species tested. 

The revised thinning rules introduced in Sambalpur and Barapahar 
divisions have given very good results. Buies on similar lines were 
drawn up for the Coppice Working Circle of Puri division, where whole- 
sale thinning of all ^ecies has given poor results. 

Climber poisoning experiments were initiated in Baigoda, Angul 
divirion ; the r^ults are as yet inconclusive. 

(viii) Mixtures, 

Nil. 

(ix) Vnderplanting. 

Underplanting of Dendrocalamus strictus forest with teak stumps 
was tried in Barapahar division in a coupe due to be coppiced 
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two years later. Initial results are very promising. Teak was intro- 
duced in lines 24 feet apart in certain blocks in Augul division. The 
plants arc Mir^dving but, due to heavy overhead shade, are not putting 
on satisfactory growth. Experiments under lighter shade will now be 
undertaken. 


(x) Silvicultural systetns. 

The Falnman system of not compelling clear foiling in coppice coupes 
was tried in Sainbalpur and llussollkonda divisions. Tn both the market 
demand for small nood was Builiciontly good to induce contractors to 
clear fell. Only in hilly inaccessible areas in Sambnlpur advantage is 
being taken of the now system. In one coppice coupe in Russcllkonda, 
all sal poles under 6 inches in diameter were reserved. The method is 
reported to have been successful. 


(xi) Mhcellnncous, inclvdiut) fire and grazing. 

Early burning has been carried out in most Divisions. E.vperiencp 
frO far gaincrl is that onlj’ in very dry forests, such as those of Earapahar 
division, which can b« burnt really earl)' in the sea.son, can eaily burning 
be relied upon to give good results, but in mixcil bamboo forest, stick as 
occurs in Augul division, fairly e.atisfacfory results arc obtainable. In 
sal forests, in Cliatrnpur, Eussellkonda and Sambnlpur divisions, the 
results have been bad. It is by no rocaius corlnln wliotlier early burning 
can over be successfully prcsoriljetl for sal forests, other than damp coastal 
types. 


II. — Working Plans and Statistics. 

(i) Wcfrlsing Plauh. 

The marking lulcs for the Selection Working Circle, Angiil division, 
were provisionally amended. The coppice with standard system was 
experimentally introduced in ccitnin forests of this division in place 
of the selection system prescribed. It has been found that under the 
6clce,lion system the local demand for polos is not being mot. 

(Jertain minor amendments to the Puri Itescrvcd Forest J*lan were 
made. 


(ii) Yield , ; Yohimc and Form Factor Tables. 

Out of 109 sample plots distributed over five divisions, 3 were aban- 
doned while 2 now ones added during the year. The totol number of 
sample plots at the close of the year was, therefore, 108. 
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Doling the year fall meaBurements treie carried out in 10 and interim 
measurements in 1 Sample Plot. 

In order to ascertain what rotation will give the highest mean annual 
increment, volume data were collected over 2-acre Plots in 12, 16, 20 
and 24 year old poor thorn type coppice crops in three felling series in 
Puri dmsion. The results have proved inconclusive owing to differences 
in topography and soil. 


(iii) Miscellaneous. 

Fhenological data were collected for sal and teak in three divisions, 
(iv) Forest Entomology. 

Samples of insect attacked young asan {Termimlia tmentosa) plants, 
raised in rob sowings in Barapahar division, were sent to the Forest 
Entomologist, Dchra Dun, for identification and suggestion of remedial 
measures. 


PUNJAB. 

I.— -Experimektai. Silviculture, 

(i) General. 

{a) Propagation of Prosopis juliflora. — Pods were collected from / 
known parent trees of different forms at Lahore and distributed to 
divisions and other Government departments. The total collection 
was 21 maunds, Mexican form 11 maunds, Australian 9 maunds, and 
the balance of Arid, Peruvian and Argentine forms. Four maunds of 
Australian form pods were supplied to the Agricultural Chemist, Lynll- 
pur, for carrying out cattle digestibility tests as chemical analysis of 
the pods revealed that they were far richer in protein contents than 
common hay and possessed high nutritive value. 

12,000 pot plants (Mexican and Peruvian forms) were raised at 
Lahore and planted over selected mile lengths along the railway line, 
close to gang huts, and in station yards in various railway sections. 

(i) Treatment of railuay embankment at Jhelatn. The work was 
extended during the year taking up the entire northern face of the 
embankment. Nearly 1,500' X 32' sloping embankment was revetted, 
wattled and planted with 16,000 Agaves and 13,000 Ipomosa camea 
cuttings. The plants have mostly established themsdves and the 
embankment has ivithstood the last monsoon and winter rains. 

(c) Distribution of ornamental plants. — ^IVith a view to encourage 
tree planting a large stock of ornamental plants was raised in research 
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nurseries at Lahore and Chichawatni and supplied to various Govern- 
ment departments and public bodies at a nominal cost. 

(ii) Natural regeneration. 

With the exception of fir zone natural regeneration vras generally 
adequato in the coniferous forests. In scrub areas reproduction from 
coppice shoots was satisfactory but from seed poor. In irrigated plan- 
tations there was no trouble with the reproduction of shisham and 
mulberry in coppice areas. Observations on important species arc 
recorded below : — 

Cedrus deodara. — ^In the dry zone natural regeneration was commonly 
observed under the protective shade of the mother trees. Stocldng 
of regeneration areas jircsentcd great difficultj- unless the fellings were 
regulated so ns to nfibrd protection from hot sun (o the germinated 
seedlings (Upper Bashahr). 

Pinus exedsa. — ^Natural regeneration was abundant in regeneration 
areas and fire blanks impitc of grazing. In fact hail was aggressive in 
most of P. B. I areas and had to be cut in favour of deodar (Sernj, Upper 
Bashahr). Observations in research plots in high level lail forests 
as well ns in ntked hail and fir forcsta showed distinct improvement in 
natural regeneration where humus was scraped off or burnt. 

Abies pindrow and Picea morinda. — A.sscssmcnts of Kulu plots (Re- 
search) confirmed the prerious years’ observations with regard to both 
the effect of soil treatment and manipulation of canopy, viz., the removal 
of humus and exposure of mineral soil gave significantly better results ; 
and the influx of regeneration was inversely proportional to the open- 
ing of canopy. Under strip fellings seedlings were more numerous in 
60' and 75' strips compared with 100' wide strips and under shcltcrwood 
reproduction was distinctly hotter in 20'xfiO' gaps than bigger openings 
of 40'x50' or C0'X70' (Rcpcarch). Natural regeneration w’ns also 
observed in Chak ban Karen whore Iiumus layer was thin about 2" deep 
(Kangra). 

Dalbergia si'ssoo.— Profuse natirral regeneration appeared in shisham 
bearing riverain Idas (grassy blanks) during the summer rains but 
failed to survive even with ofleotive closure. Heavy shade of mother 
trees, root compctclion of rank vegetniion and prolonged submergence 
under water wore considered to be adverse factors (Depot West). In- 
ducing root suckers by digging trenches up to a distance of 1 chain 
from mother trees proved useful for stocking blanks in ljudhiana xeservo 
(U 2 )pcr Bashahr). 

Morus alba. — 'Abundant natnral xcgonoration of mulberry was ob- 
served annually in riverain areas under open shisham crops but it failed 
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to develop. Grazing and browsing (including nilgais) were beKcved 
to be mainly responsible for its deste-uction. Consequently some areas 
are being fenced to compare results (Depot West). 

Acacia arabica. — ^Natural regeneration came up in abundance in 
riverain areas but was killed outright by frost in the open and survived 
only in small gaps protected by mother trees (Depot West). 

Acacia famcsiana. — ^There has been fair reproduction in riverain 
areas both from seed and coppice inspite of grazing, — often growing 
in thickets in blanks to the exclusion of other species (Depot AVest). 

(hi) Investigation on seeds. 

(a) Seed gcais. — It was a poor seed year for deodar (Cedrm deodara) 
chil (Finns longifolia) and phulai (Aeada niodesta). The seed crop of 
kail (Finns eaxclsa). spruce (Ficca morinda), silver fir (Abies pindrow), 
and olive (Olea cuspidala) were moderate, and that of sJiisJiani, mulberry, 
bhan (Fopulus cnp?iratica) and kikar (Acacia arabica) plentiful. 

(b) Seed storage. — Storing Frosopis pods in tins Avith .sand layer 
spread on top foiled to prevent the attack of Caryoborus gonagra. Sal- 
vadora persiea seed was found to lose germinativo capacity on storage 
for one )'ear and Ulnm Itmgata seed after 6 months (Research). 

(c) Germination tots.— Observations on the germinativo capacity 
of Bcods and duration of germination were recorded for all species tried 
in research nurseries. 


(iv) Investigation on seedlings. 

(fir) Seasonal height proicf/i.— Measurements of height growth were ro' 
corded in research nurseries. At Chichawatni (irrigated plantation) 
the incidence of maximum monthly incremeul was in July-August 
and growing season from March to middle of November for majority 
of species but some behaved exceptionally. Casuarina cunninghamiana 
and lepidophloitt continued height growlih all the year round, Aeada 
farnesiana and Rhus lancca started growing early in February and 
continued till the end of November w'hcreas Frosopis julijlora (Argen- 
tine) and Schinus inolle attained maximum growdii in September last 
of all. 

(6) Frost injury.— Ai Ohiohawatm the lowest temperature recorded 
was 26'’F. Amongst the now species tried Cassia auriculata and C. 
javanica were entirely frozen. Aeada caffra and Tipuana spedosa also 
got badly bitten although they did not suffer much during previous 
years. 
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(v) Investigations on trees and crops. 

(а) PJienological study. — Observations were recorded for select species 
(Hcsearoh). 

(б) Water requirements of Prosopis. — plot was laid out in Arafwala 
plantation to study the minimum water requirements of Prosopis in 
irrigated plantations, particularly to find out if the species could do 
without irrigation in the months of May-June when water supply was 
short in plantations (Research). 

(c) Inheritance of characters. — ^In the shisham inhciitanco of stem 
• characters (crooked, forked and straight) plots, the progeny of crooked 
trees was observed to be weak in comparison with the other tu'o forms. 

^ (vi) Artificial regeneralion. 

Oedrus deodara. — Patch sowings, done over 17 acres, were doing 
well (Seraj). 57.422 plants, mostly deodar, weie transplanted in re- 
genciation areas and fire blanks (Knlu). 

Dalbergia sissoo. — Stocldng of riverain &e7as* with shisham in con- 
junction with agricultural crops was undertaken in Depot West Divi- 
sion, and an area of 20 acres was successfully handled. It was found 
easier to stock sandy loam soils than stiff clay. Stump planting gave 
better results than sowing. Planting in Febiuaty-March proved more 
successful than in July-August but it was only possible where irrigation 
could bo done in the ensuing hot rvealber (Depot West). 

Eucalyptus rostrala. — 8,80t plants were planted in the regeneration 
area, Changa Manga plantation, for future standards. No special irri- 
gation or weeding treatment was given but the area was fenced with 
barbed wire to protect against damage by nilgai. Success was 34 per 
cent. (Tramways). 

JIforus alba and Mclia asedarach, — ^Underplanting in shisham irrigated 
plantations was very successful (Montgomery, Multan, Research). Over 
1,400,000 plants were under and intoqdnntcd dining the year (Multan). 

Other species. — A large numbor of 8pccic.s were tried both in hil].s and 
plains to meet various requirements. To mention a few Thuja plicata 
maintained its success in fir areas (Rc.«earoh). Cryptomcria japonica 
and Cupressus tonilosa did well in Dharamsala oak forests (Knngra) 
and Prosopis glandulosa proved useful for stocldng diy rakhs (Depot 
West), hallar, rappar and hhapparf areas in plantations (Montgomery, 

Note. — is nn mlnnil in a tivCr nocl (lnia tmlirfiilly sutjKt to nutinivrgcnco 
niidor wfttw for jinrt of tlio yrar. 

t Kutlar 18 loDso anliiio noil clinracUuiBc d l>y r.tll rfDoretrenco on tin' aurfneo 

Klmppm 18 8 n 1 ino poil Inii hanlrr. 

JlapiKtr Ss aWo aaltno but vpiy bnrd and Iin 8 it Nittning (silvoiy) suifneo. 

P 
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Mwltan). Prosopis julijlora (Argentine form) did ■well in poor soil in 
imgnted plantations and togetlier witli Arid and Mexican forms in dry 
foothill scrub areas. Agaves were found biglily useful for erosion control 
(Hescorch). 


(vii) Nursery tooth. 

Bcscarch division nurseries were maintained at Manali, Gliichawntni 
and Sambalpani where culture of exotic and indigenous species likely 
to be of value for silvicultural, afforestation or counter-erosion purposes 
was studied and stock raised for research planting and distribution. 
Besides, big nurseries, both permanent and temporary, were main- 
tained by territorial divisions for local use and to supplement research 
on important species of local interest. 

At Ehnncwal (Multan) raising mulberry continuously for 3 years 
over the same area without manuring was noticed to impoverish the 
soil. The stock showed a fall in quality. In riverain tracts (Depot 
West) sandy loam soil was found to be best for raising sMsham stock 
to obtain stumps. AMicre irrigation could be arranged seed was sown 
in Februttry-Mnreb ns with rains sowings much of the growing season 
was lost and a greater percentage of stock did not become big enough 
to produce cuttings for use in the follovring year. 

(viii) PecUtmadon and Afforestation. 

Research and demonstration of erosion control work was concen- 
trated in the experimental plot at Nuipnr where various Bpccic.s of trees, 
shrubs, creepers, succulents and grasses notable for quick cstablisb- 
jnent, fast groui:!! and soil binding qualities were under trial. The 
plot also furnished demonstration of the methods of gully plugging 
and afforestation of eroded slopes as well ns the value of closure in res- 
toring notural plant cover. After 3 years of closure the groui;!! of gtaas 
had tremendously improved and sevcrol indigenous plants, e.g., Dal- 
bcrgxa sissoo, Acacia caltchu, Zizyphus, Cassia fistula, Dodonaa viscosa, 
Ilolopielea, etc., had made appearance and were gradually covering 
the ground. Erosion trays were also installed in this plot and the data 
collected during the year show that ran-off and soil losses were sevoal 
times more from bare ground than from areas under grass and bushes 
(Research). 

Other afforestation and reclamation works carried out during the 
year include the construction of 93 stone bimds (22,825 o.ft.) in Sutia 
and Bakshiwala forests (Jhelum) ; golly plugging with brushwood dams 
iu Pabbi (Lahore) ; the digging of 2,200 contour trenches in Kalachitta 
forest (Rawalpindi West and Research) ; the stocking of fire blanks in 
Nagni and Niaragarh with 8,000 deodar plants (Kulu)"; the planting 
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of * dab ’ grass (Eragrostis-cynosuroidos) areas in irrigated plantations 
with bakain (Melia azedaraoh) (Multan, Montgomery) and successful 
stocking with Prosopis of hallnr and hbappar areas in plantations (Multan, 
Montgomery), of Pabbi ravine land (Lahore), dry rakh (plains scrub) 
Dhul (Depot West) and arid scrub areas in Kalachitta (Research and 
Rawalpindi West). 

(ix) Tending. 

Experiments were laid out (a) to study the effect of heavy cleaning 
in deodar crops leaving young plants 9' apart (Lower Bashahr), (6) to 
find out the best tliinning espacemont for young chil polo crops to reduce 
cost on unsaleable early thinnings, and (c) to determine the suitable 
intensity of second thinning in irrigated plantations (Research). 

(x) Misiures. 

To avoid the necessity of early unsaleable thinnings and as a 
measnre of fii‘o-protcetion experimental interplanting of deodar with 
broad-leaved species was started in Lower Bashahr. An area of 25 
acres was planted wth deodar and poplars in alternate patches. 

(xi) Underplanting. 

2,789 acres were under and intcrplantod with mulberry and Melia 
azedarach (Multan). E.xperimental underplanting of shUhain crops 
with Qeltis eriocarpa in Chichawatni irrigated plantation was attended 
with 77 per cent, success. The plants attained a height of about 5' in 
3 years (Research), 


(xii) Silvicultural sijslcms. 

Clearfelling in winter followed by trenoliing in spring proved to bo 
the best method for naturally regenerating shisham high forests in rive- 
rain areas (Depot West). 

(xiii) Miscellaneous experiments. 

Bhabar grass (Ischcemwn angustifolium ). — ^Experiments in progress 
in Ralcsar reserve indicated that yield could be appreciably increased 
by planting grass tufts after heavily opening the canopy leaving about 
5-7 trees per acre. Weeding promoted the spread of grass but the gain 
was not commensmrate mth. the cost (Simla). 

Record of ground flora in chil and kail /oreste.— Study is in progress 
on the succession of vegetation in fire blanks in kail forc.sts (Lower 
Bashalu:) and on the ciTcct of departmental burning on ground fiora in 
cldl forests ^Research). 

V 2 
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n.— Working Plans and Statistics. 

Woricing plans. — The position with regard to new plans is as under : — 

WorUng plans publishcAfor ; — 

(i) Simla Municipal Forests ; and 

(u) Pahbar Valley Forests, Lower Bashalir. 

Working plans in press, for : — 

(i) Changa Itfanga plantation ; 

(ii) Dnphnr plantation ; and 

(iii) Throach State Forests. 

WorlMig plans and schemes under pieparalion, for : — 

(i) the riverain belas on the dicnab and Jlielum rivers ; and 

(ii) Forests of Ilawalxnndi East division. 

Sample plots.— Sets of properly replicated comparative thinning 
plots were laid out in young <diil crops at Panjar and in shtsliam crops 
nt Cliiclmwatni. 57 plots were remeasured, of which the 9 sMsham 
plots in Lahore and Montgomcr}’ divisions were clcarfcllcd and fully 
measured. Datum boards containing crop data figures at successive 
measurements ncre posted in all the sample plots in Kawalpindi East 
and West divisions. 

Presetvalion plots.— Tlicrc are 44 on the provincial list covering the 
main forest types in the Province. One plot was added duiing the 
year. 

Shisham espacemmt plots, — ^Planting cspaccmcnt experiment initiated 
at Chichawatui in 1928 was closed during the year. Results indicated 
that closer espacomeut t.c., 6'xlO' and 6'xlO' gave higher outturn 
than 8'XlO' or lO'xlO' planting, bc.'.idc.s being useful in controlling 
weed growth. 

Single tree data. — Summary results of data collected in the course 
of sample plot mcasurciucnis and compiled nt Dchra Dun were posted 
in Form 10. Hill divisions also contributed in the collection of data 
for standard volume and coinmcrcin) outturn from their felling coupes. 


Miscellaneous. 

Rainfall data . — Riunfull statistics collected in the territorial diinsions 
Here maintained and o consolidated annual statement prepared (Re- 
search). A rain gauge was installed at Bnslda (Lower Bashnhr). 
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Phdo colleclion. — A substantial addition was made during tlie year. 
The collection as it stood at the end of the year was 1,608 negatives, 
2,393 prints and 343 lantern slides (Ecsearch). 

liecords , — Two specific and seven, general files were opened. The 
total iiujubcr now stands at 166 specific and 334 general files (Research). 

Library . — 163 new publications were added over and above serial 
bulletins and periodic literature on forestry subjects (Research). 

JSxfiibition . — ^IVitli a view to educate the public on forest matters 
a forestry pavilion was opened in the All-India Bxliibition of Arts and 
Industries held at Lahore in December 1937. Bxliibits included erosion, 
forest working and Punjab forest type models and various forest pro- 
ducts which could form the basis for the development of cottage or large 
scale industries. Over 3 lakhs of people ■v’isited the pavilion in the 
course of two months and many of them displayed a keen interest m 
the development of forest industries (Research). 

Museum . — Steps were taken to enlarge and brmg up to date the 
forestry section in Lahore Museum. Borestry models after display in 
the exhibition were also transferred to the museum. AVork in the 
museum was in progress at the close of the year (Research). 

Erosion propaganda . — Since erosion constitutes a problem of great 
magnitude in the Province a special forest ranger was attached to the 
Commissioner, Rural Reconstruction, Punjab, to enlighten the public 
as to its causes and evil effects by displaying erosion models and deli- 
vering lantern lectures. Reside eight talks on erosion and forest con- 
servancy were broadcast from the Lahore Radio Station (Research). 

Staff. — ^Dr. R. M. Gorrio was incharge of the division for 10 months 
and Mr. I. D. Mahendru for 2 months. Bor the rest of the year Mr. 
Mahendru remained attached to the division working as general assistant. 
Mr. R. S. Chopra remained attached to the division incharge of sample 
plot measurements and research work at Chichawatni and Sambalpani. 

Bh. Gurbachan Singh, Borest Ranger, was incharge of works in 
Kulu and Mehta Gurdns Mohan, Borest Ranger, of works in Rurpur 
and Lahore. L. Chaman Lai, Borest Ranger, was attached to the Rural 
Reconstruction department for erosion propaganda and miscellaneous 
duties at headquarters. 


UNITBD PROVINCES. 

L— Expebimental Silviculture. 

(i) General. 

In order to review the whole range of experiments the research 
programme was extended for another year before drawing up a new 
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progtammc. Accordingly fifteen, old experiments tvere closed diown, 
three transferred to the list of preservation plots and forty were being 
actively maintained at the end of the year compared with fifty-eight 
at the close of the previons year. 

The most important cxporiments deal with the natural regenera- 
tion of sal. Bcscarch and experimental work on tliis will continue for 
some years to he of the greatest importance. 


(ii) Natural licgencration. 

(a) From Seed. 

2. Sliorca robusta (sal ). — A considerable amount bos already been 
written concerning the development of whippy shoots and woody plants 
when given adequate overhead light and protection from damage by 
blowsing and weed competition. It seems to serve no useful purpose 
to say much more about this now. Experiments in hand will continue 
and conclusions can he drawn when the experiments are closed and 
finally written up. 

Tlie natural regeneration experiments in Hnldwani, Bamnagar, 
Pilibhit and North Kheri continue. The most important work has 
been the felling carried out over regeneration in Haldwani experiment 
No. 18. Parts of both the originally heavily felled and tlie moderately 
felled areas have been finally felled over. For the purpose of com* 
paiisoii regarding the development of the sal regeneration, of the grass 
and weeds and of the extent and cost of subsequent rains shrub cutting, 
only half the overwood was felled. In both the clearfelled and half 
felled areas comparable plots were laid out to test the value of lopping 
before felling. The routine mcasoremoiits of indicator lines and of clear- 
weeded plots, burning, shrub-cutting and weeding were carried out 
according to plan. 

The value of intensive rains shitib cutting and grass cutting whore 
it interferes mth young sal regeneration is illustrated not only by the 
success obtained when it has boon properly done, bnt also by the dis- 
tinct lack of progress in an experiment (Pilibhit experiment No. 5} 
where it had been neglected. It is also interesting to note that rains 
slmib-cutting is being successfully adopted on a fairly large scale in 
regeneration areas in the Haldnani, Bamnagar, and Torai and Bhabar 
Estates forest divisions, and where seedling regeneration crists this is 
undoubtedly the best way to got it up. 

Tlio study of individual seedlings in tiic large fenced experiments 
to which rcfeience was made last year was found to he impractical and 
has been discontinued. 
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3. Where regeneration has still to be obtained, the exact method to 
be adopted cannot yet be laid down. But the progress towards regene- 
ration in some plots of Haldwani and Eamuagar experiments, where 
regeneration was initially either scanty or absent, has of late been very 
encouraging to indicate that the experimental work is on correct lines 
towards the solution of the problem. No success has so far been 
obtained in obtaining and establishing regeneration in damp evergreen 
areas. The question of obtaining and establishing sal regeneration 
e2e novo continues to be the most important item in our programme. 

(6) From Coppice. 

4. Acacia arahica {babul ). — The babul coppice experiment has now 
been closed. In spite of a mild frost and good rains last year, high 
mortality continued. Climatic and soil conditions, coupled with animal 
damage, in the Etawah ravines are such that babul coppice growth can- 
not succeed. 

6, mu oaiks, — Quercus incam (banj ). — The coppice at Bhowali con- 
tinues to do well. It was freed from suppression by natiual Pinvs 
longifolia (cMr), which had come in abundantly following protection 
from fire and grazing. The Quercus dilalala {lilonj) and banj coppice 
near Kilberry has developed poorly, chiefly owing to browsing and 
weed competition, and the experiment has now been closed. The Quer- 
cus lanuginosa {rianj) coppice plot has been constituted as a sample 
plot. 

6. Acacia catechu {Jthair ), — ^It was noticed in the Tarai and Bhabar 
Estates forest division that Ichair trees (oven largo ones over 16" dia- 
meter at breast height) produce coppice shoots if the roots were wounded 
below ground level after felling. Protection from browsing is neces- 
sary. 

(iii) Seed supply. 

V. The United Provinces seed store at Clutterbuokganj continued 
to collect, distribute and arrange for seed for indentors both within the 
United Provinces and outside. Acacia catechu (khair) seed predomi- 
nated (39^ mds.), mth Burma teak seed next (32 mds. 3 seers), together 
mth cleaned mulberry seed (19 mds.), Dalbcrgia sissoo {sissu) (15 mds. 
35 seers). Bamboo (1 md. 35 seers) and others. 

As usual, germination tests of various species wore continued at 
Clutterbuckganj. It is proposed to publish the analysis of results ob- 
tained to date in the form of a bulletin or leaflet. , 

(iv) Nursery work. 

8. The Clutterbuckganj and Haldwani nurseries wore maintained 
for plantation supply, germination tests and preliminary small scale 



cxprrimentfl. Grent snccc*!'* ]in>» followed flm sowing of South Africnn 
grass srrds [Diffitaria irrialn and Digitann jjculiii) in the Cluttcrlnick- 
gnnj inirserr, and the grn“ses are being farther prop'igatcd to laisc 
stork for lug*’ senlo sowings and plantings in tlie taxmgya area. Hoot 
stocks of various South Africnn grasses, however, have not developed well* 

/’»»»? cariban ticcdlings continued to pereisl although there was 
cousidernblc mortality probably duo to esfessive watering. 

(v) Artificial jRfg'‘nmitiou. » 

9. At'an'a catechu (hhairj.—lt has been definitely shown in the Ttirai 
and Ilhabar Estates forest division that /'hair caiiinot he auceessfully 
raised uitliout rains ucedings. 

10. PolUuvlinni angu'^lifaUum {bath or — The Ujhatii expori- 

lucnt on sandy soil lins now been closed as the soil and climatic rondi- 
tions (frost and drought) jiroveil ininiienl to the growth. The baih plots 
were, howes-er, ipiite successful, producing a yield of 21] mds. per acre, 
although the spacing uns .I'xS', which has eK-where been found to be 
too wide a spacing. 

11. In (he Soufii Kheri and Pilihhit divisions of the Enslcrn circle 
the baih plnulations continue to be very Kuece^i^fnl e.Ktept in the httcr 
division on unsuitable arwis {tome plots in {South Kheri have pro- 
duced nfi much as 5S mda. per acre. The experiment to determine 
the optimum ajmeing continvus. Tndtc.ifions at present go to show 
that best result. s are produced with n .•pacing of 2'x2'. 

12. JVciona praedis (/ca/). — There was no frost damage during the 
year in the nll-India tc.ik I'Ced origin c\i»crimcnts, Tlic llnldwnni 
plots wore thinned just nfier the clo«e of the yc-sr and the (question of 
laying out Minplo plots will !»n considered mat yc.ir. 

13. SanlaluM album (Fondol). — Cuttings rondo from taadal thinned 
out of old clumps Were placcil four each round fresh I/jnlaaa clumps. 
They have mostly sproutwl and developed well. Cuttings put out louml 
bamboo clumps in the ilaldwani nurwiry have mostly not developed, 
duo apparently to cxccs.uvo abadc. 

In Jhnnsi tlicrc waa o fair reemitment of randal seedlings. Sis 
Fccdlings of the year grown with ho&iplanta in bamboo pot.s were planted 
out, but tho Fcedlings died. 

W. Artificial regeneration on a largo ecale continues to be n routine 
measure in many dirisions both svilb and nithonb taungya. 

(vi) HeckinaiicH and Afiorrilathn, 

15. Usar. — Tlio Mnkdumpur experiment svni kept closed to graring 
during tho year. 'J'ho yield of dry grass averaged 13|[ maumls j^t acre, 



tKc best plot yielded 21 maunds per aero. A sebeme has been pre- 
pared to reorganize this experiment, laying oixt a new one along side, 
and allowing controlled grazing in both. The present experiment Mfill 
then shew what incidence of grazing a protected vsar area can stand 
without deterioration, and the new one Avhat incidence, compatible 
■with imprO'vrcmcnt, can be allowed ab initio, 

16. Bhnr, — ^Pro'vided the sand grains, which oheifly compose a bhur 
soil, are fine rather than coarse in textinre successful afforestation depends 
more on climatic conditions than on the soil itself. In the Ujhani and 
Faridput experiments both frost and drought have prevented the suc- 
cessful development of all the tree species tried. In such areas in the 
plains Pollinidium anguslifolimn (baib) is the only thing with which any 
real success has been achieved. 

(vii) Tending. 

17. In the Bchra Dun division there are some ihotisands of acres 
of sal sapling crops mostly the result of cutting back advance growth. 
Sets of comparative thinning plots with three different intensities were 
laid out by the Central Silviculturist, to study the optimum intensity 
for thinning such crops. 


(viii) Mirtum. 

18. The question of mixtures in the Saharanpur iamxggas continues 
to rpcoive attention. It has been found that species that arc readily 
browsed arc considerably damaged when the cultivators leave the area. 
hrixturc.s of such spccic.s with others that are thorny or arc not rciidily 
brow'sed are being tried. 


(ix) Underplanting. 

19. A number of underplanting experiments have been in progress 
in the Cluttcrbuckganj taungya area. These have shown tb.at inulboriy 
develops best when there is not too much overhead shade ; it has done 
well under Dalbergia sissoo {sissu) and open Acacia catechu {hhair), 
hut poorly under heavier Acacia caicchu (khair) shade. Both sowings 
and Cuttings of various sizes have developed well. Eugenia jamlmhna 
(Jantan), on the other hand, has done poorly ■wherever tried in open 
areas, but has developed well under heavy Mair shade. Jloloptclia 
vitegrifolia {kanju) which did poorly under liglrt Acacia catechu {khair) 
and Avas subsequently replaced by mulberry, has developed avoU noAv 
that the khair canopy has closed up, and is suppressing the mulberry 
put out to replace it. 
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(x) SilvieuUvral Systems. 

20. Nothing special to report. 

(xi) Miscdlancous. 

21. In the resin tapping cxpennient at Garkhet in Almora a fresh 
series of channels wos begun. These channels uill be tapped for a second 
year then the experiment will be closed and written up. 

The propagation of Saussttrea lappa [lulh) at 6,000' near Garkbet 
was practically a failure. Germination was good but mortality due to 
drought considerable. 

II. — ^IVoKKiNG Plans and Statistics. 

(i) Working Plans. 

22. IVorking plnn.s for the Nnini Tal and Saharanpnr forest divi- 
sions and for the Muktesar Institute and Pnnikhet Cantonment forests 
were completed during tlic year. Working plans were in preparation 
for the Lntisdownc, South iClicri and Garhwal forest divisions and the 
Lansdowne Cantonment forests. PreUminary worldng plan reports 
were UTitton for the Garhwal and Dehra Dun forest dirisions and the 
Naini Tal Municipal forests. 


(ii) Yield Tables. 

23. Eighty permanent sample plots were rc-niensurcd ui the Chnk- 
rata, Eainiiagar, Knlngnrh and Bilviculturo divisions. Owing to the 
unc.\pccted transfer of the Assistant Silviculturist some sample plots 
in Lansdowne dirision could not be remeasured. The first rcmcnsurc- 
ments of the linear sample plots in Itamnngar and Knlngnrh divisions 
were done this year, and the data have now to bo statistically aunlj’scd. 

(iv) itisceUancovs. 

25. Bulletin No. 10 “ The Tnungj-as of the Saharnnpur Eorest Divi- 
sion ” uas issued during the year. 

Over 500 photographs, received from the Central Silviculturist, 
were added to the Provincial collection. 

26. The Silviculturist gave ten lantern lectures (besides several 
informal lantern show.s) to dlfrcrcnt schools and colleges in some im- 
portant places of the province. He was appointed secretary of the 
United Prorinces Standing Fodder and Grazing Committee. 

27. The staff employed on silvicultural and statistical research work 
consisted of the Silviculturist, the Assistant Silviculturist (for part of 
the 3 ’car), one forest ranger, one deputy ranger ond three foresters. 



CHAPTER m. 

FOREST BOTANY. 

ASSAM. 


I. — Oecolosy. 

During the year under review little progress could be made in the 
collection of specimens from the Sed Forests of Goalpara for the detailed 
study of the different kinds of vegetation and its oecological association. 
This is a matter which must await better times. As mentioned by 
Dr. Bor, in the last report, it is hoped that the officer-in-charge of the 
revision of Goalpara and Kamrup Working Plans will be in a more 
convenient position to be able to collect data for this very important 
work. 

The botanical investigation in the newly explored forest tract opened 
up with the construction of the Sylhet-Shillong road was continued 
and the specimens collected were separately stocked for examination 
in order to find out the important species. 

Dr. Bor who was keenly interested in the relict forest of the fCTinai 
and Jaintia Hills {vide last report) made an intensive collection of plants 
of tlie Shillong Plateau in order to determine what was the actual climax 
forest of these hills above 4,000 ft. His publication on the subject is 
being awaited with much interest. 


n.— S ystemaho. 

Herbarium work and other investigations. 

The new Eugenia found in the Sadiya Frontier Tract by Mr. Pur- 
kayastha has been named Eugenia assamica Bis. et Purk. 

The description of a new species of Phoebe which has been published 
in the “ Science and Culture ” as “ Phoebe assamica ” Kalyan Kumar 
is reported to occur in the Sadiya Frontier District. Enquiries are 
being made regarding the availability of the type sheet of the species 
for reference and collection of materials for herbarium record. 

The herbarium has been maintained in good condition. Marked 
progress has been made in mounting specimens. About 5,000 sheets 
have been properly mounted and 4,000 specimens have been added 
and laid into the herbarium. Very little touring for collection outside 
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i^e nearer areas in the Ehasi and Jnintin Hills was possible for wan\; 
of requisite staff and for funds. Activities had been chiefly confined 
to areas in and about head quarters and have been directed to keeping 
the permanent collections in a proper state of pieservation and storage, 
to deal with material already accumulated and awaiting attention, 
answering the various references that are normally directed to the De- 
partment and to push on the publication of Volume II of the Assam 
Flora. 

Throughout the year ungrud gin g assistance was rendered by the 
staffs of the Boyal Botanic Garden, Kew and of Sibpur and the Forest 
Botanist, Dehra Dun in many directions for which they deserve our 
best thanks. 

A fair amount of identification work was carried out locally for the 
herbarium and for Divisional Forest Officers. The work of poisoning 
the oolleotions was also continued as far as practicable by the existing 
staff. 

Dupkeato horboriuni aheoU iroro rocoivod as follows 

Forost Boaonrrli Instituto, Dokra Dun . . 6 sheets. 

h'orost Research Institute, Rod. Malay States Si shoots. 

Royal Botanic Garden, Sibpur . . .1 sheet. 

Dupbeato Herbariuni sheets wore supplied as folloirs 

X'orost Resoocoh Institute, Dobra Dun . • 12 sheets. 

Royal Botnmo Garden, Kew . . .7 shoots. 

Dr. R. K. Janaki Anim,iJ, Gonoticist, Imperial 
Sugarcane Station, Coimbatore . .3 shoots. 

Royal Botanic Garden, Sibpur . . .12 shoots. 

Conservator of Forests, Forest Research 
Institute, Kopong, Solangar, FoA Malay 

States ....... Comploto fruiting material of Shorea 

aitamica. 

The following herbarium materials were lent to other persons and 
institutions, etc. : — 

Health os.hibilion stall, Shillong . . ii speciinen!. of indigenous medical 

pbints of Assam 'ncro oshibitcd 
uith details rcooidod thereon for 
tho Health D\hibition held nt 
Shillong from let to 5th April 
1038. 

Seeds of tho foUowmg species were received os follows ; — 

Pinus hngifolia . . . . .1 

^BiWiculturist, U. P. 

„ exceha • .J 

Euealyptut globulua (bluo gum) . . . Silviculturist, Madras. 

Dtni* dhpliea State Agrioultur.il Oilicer, Solangar, 

Fed. hfolay States. 
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Seeds or roots, oto., of tho foUoiring specloa vrero suppliod ns follows : — 

i^Aorea (seeds) .... Conservator of Forests, F. It. I. Fed. 

Malay States. 

.dforitiifo umbeUala (root) .... Br. It. Pfistor, Goimet musottU) 

Paris. 

Evodia Toxbtirghiana (root bark) . . Forest Botanist, Forest Bescarcb 

Instittiio, Bebra Bun. 

Exclinnge relations were continued with the following and publica- 
tions and herbarium materials were received and distributed mutually : — 

(1) Prof. S. P. Agharkar, Head of the Botany Department, Uni- 

versity College of Science, Calcutta. 

(2) Director of Gardens, Straits Settlement, Singapore, 

(3) Forest Botanist, Forest Research Institute, Kepong, Selengar, 

Fed. Malay States. 

(4) Prof. T. Tanaka of the Imperial University Tnihoku, Fotmusa, 

Japan. 

Various enquiries of scientific and economic importance were dealt 
with by this herbarium tlirough the Conservator, Divisionol Forest 
Officers, Institutions and other concems'in and outside India. 

The herbarium continues amply to justify its existence locally and 
also to scientific Institutions in India and in other parts of the world. 
It is being more usefully used by the Forc-st Utilisation Officer, Assam, 
than anybody else for information in connection with development 
of the trade in various articles of minor forest produce. An account 
of the herbarium was supplied in coimection witlj the last session of the 
Science Congress held in Calcutta in January 1938 for its inclusion in 
the account of the discussion on a National herbarium. 

Slajf. 

The post of the Botanical Forest Officer was held by Dr. N. L. Bor, 
Deputy Conservator of Forests, till the afternoon of 10th Octobei’ 1937 
when Mr. R. N. Dc, Deputy Conservator of Forests took over and held 
the charge for the remaining period of the year. 

All the members of the staff worked well during the year. It is a 
pity that they have been in tho temporary establishment for a very 
long period although the proposal for their confiriiiation was accepted 
by the Government in 1935 and was passed by tho Council in 193G. 
In the best interest of the Depart inenl and the public alike, the penna- 
nency of the staff is urgently called for. Loyal and honest work cannot 
be expected from a discontented staff for long. 

III.-— Pathology. 

Tho attack of a fmgus is exceedingly common in^ the Short-round 
pine forests of Shillong manifesting itself in a cankerous or tumoux-likc 
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giowth on the stem or the branch. In the oscidial stage, yellow pustule- 
like fruiting bodies appear on the hark covering the tumour. A speci- 
men of the fungus has been sent to the Forest Besearch Institute, Behra 
Bun, for examination. 

Sissu {Dalbergia Sissoo) seedlings in the Nonoi plantation of the 
Barrang Bivision were suspected to have been attacked by a fungus 
and the Botanical Forest Officer collected some specimens, which were 
sent to Behra Bun, for examination. It transpired that some of the 
young terminal shoots wore attacked with fungus with fructification of 
a Phoma sp. which causes ^viltimg followed by death to the affected 
parts. 

IV. — ^Pdbucations. 

Volume II of the “ Flora of Assam ” and Assam Forest Becords, 
Volume II (Botany) edited by Mr. A. Bas, I.F.S. (Betired) consisting 
of several species of Phasbe and the 4 new species mentioned in the last 
report were published during the year. 

Collection of materials for the revision of the list of known poisonou’’ 
plants of Assam was continued. 

A list of indigenous medicinal plants of Assam was drawn up for 
the herbarium exhibits displayed in the Shillong Health Exhibition held 
in Match 1938. 

Eovision of the manuscript of Volume III of Flora of Assam ” 
{Qamopetalae) was practically completed and made ready for the press. 

BENGAL. 

Collection of specimens of doubtful or unknown plants was con- 
tinued and sent to the Forest Botanist, Forest Besearch Institute, 
Behra Bun, for identification. Herbarium specimens of Belula species 
from Kalimpong Bivision, were sent to Br. J. M. Cowan, I.F.S. (Betired), 
Boyal Botanic Garden, Edinburgh. 

Forest Mycology. 

Br. K. B. Bagchee, Mycologist, from the Forest Besearch Institute, 
Behra Bun, visited Buxa Bivision, in connection with his investigation 
of the fungi attacking sal trees and specimens were collected and sent 
to Behra Bun in this connection. 


BIHAB. 

I. — ^Ecolobv. 

Soil moisture Tests. 

Irrigated, Vs, Un-irt {gated land, Namkum . — Through the courtesy 
pf the Birector, Lac Besearch Institute, and with the active cp-opera> 
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tion of the Entomologist, soil samples were taken on 25tli April 1938, 
at 1', 3' and 6' levels on ordinary and contour trenched land in the 
Nnmkum Lao Orchard neat Banchi. The moisture percentages were 
worked out in the Institute’s laboratories. 

The orchard 85 acres in extent, faces West mth trees 12'-20' apart 
according to species, on gently sloping land with practically only one 
gradient and with canopy at present incomplete especially after prun- 
ing takes place. The soil, a deep loam, is admirably suited for soil mois- 
ture tests. The two areas as far as could be observed wore strictly com- 
parable. The general appearance of the lac host trees was better on 
the unirrigated plot than on the irrigated area. 

The 9 acre irrigated area was laid out %rith contotur trenches 2' or 
more deep by 2' wide at 35 yard intervals down the four hundred yard 
slope at the beginning of the previous monsoon. The trenches were 
sufficiently deep and sufficiently close to coch other to ensure that every 
drop of the monsoon rain water was held up, except at the bottom where 
the slope eased oflf and clay was met with, at the 3' level. Hero water 
overflowed the trench. The te.sts were taken at the driest and hottest 
time of the year after a severe dry April. No rain had fallen for at 
least sbe weeks. No. 1 soil pit was dug at the top of the slope between 
the 1st and 2nd trenches. No. 2 midway down the slope and No. 3 at 
the boltotn just below the last trench. Nos. 4, 5 and 6 pits on the uon- 
irrigafed areas are comparable in situation to Nos, 1, 2 and 3 pits res- 
pectively. 

Both the irrigated and the non-irrigated areas had a grass cover 
which helped to prevent evaporation, though this cover was only one 
year old and not fully complete. 

Soil moisture percentages arc of little value, unless, they can bo 
interpreted in terms of the growth yields which may be expected. No 
growth jdelds arc available for tree species for dillcront percentages of 
soil moisture, as the difficulties which surround such an experiment arc 
well nigh insuperable except perhaps for very small trees, but growth 
yields for barley (and for Avlieat at a later date), were worked out as 
long ago as 1883 by Hcllricgcl (Busscirs Soil Conditions and Plant 
Growlli) on sand pot cultures. As plant growth under semi arid con- 
ditions is largely determined by and almost proportional to the amount 
of water available iu the soil up to 60 per cent, of saturation (Russell), 
these yields have been used to indicate the extra amount of gronth 
which one ruiglit possilrly obtain from the extra moisture uvnilnble in 
the irrigated area, 
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Unfortunntcly some of the samples contain stones wWcli proclado 
tlieir comparison with their corresponding opposite numbers. Thus 
none of the 6' level samples can be compared nor can the 3' levels in 
pits Nos. 5 and 2. 

The first thing to notice is that all the irrigated samples vrithout 
exception show higher moisture values than the un-irrigatod ones. 

Secondly, that for the five .samples which are comparable, the pre- 
dicted increase in growth is significant, ranging from a 26 per cent, 
minimum fo a 200 per cent, maximum, this in the driest time of the 
year, when growi/h in trees begins. Khnir (Acacia catechu), palas 
(Butca frondosa), and her (Zitt/phts jttjuha) arc all primed in the period 
March-May for the July or the Octobor-November infection of the 
new young shoots, so that the wiluc of the extra stimulus to growth 
wliich contour irrigation gives to these new shoots can be appreciated 
— the bigger and more succulent the shoot is by the time of infection, 
the greater will be ilie feeding ground for tbc lao insect and the greater 
the expectation of a subsequent heavy lac yield, though naturally the 
extra yield of lac may not necessarily equal the o.xtra tree growth jdold, 
as other extraneous factors can intervene. 

As moisture content, and consequential inoionsc of growth is higher 
at nil soil depths on the irrigated area, it also follows that not> only the 
lac host trees lapping the lower levels but also the grass soil cover taj)- 
ping the upper levels will henefit. Increase of gross will give on increase 
of humus decay, if ns in this case, the iucrcascd yield will not all bo 
reaped as hay, resulting in au increase in the organic conipounds of nit- 
rogen, phosphorus, and potassium which will bo carried down in solution 
into the soil for extra benefit to both crops. The increased grass crop 
will also help to prevent, soil losses by erosion. 

Another point to note is that in the case of soil pits 1 and 3 t.lie few 
pieces of stone mot with at the 6' levels were accretions in an iron and 
alumina pan. Their prosonco has made little appreciable difTctonco to 
tbo moisture content as compared with the 3' levels whereas in soil pits 
i, 5 and 6 the Btonco wore part of a gravelly sub-soil— which has caused 
a serious drop in the moist nre content. 

It illuslrates the fact that, proxddcd the iron pan is not impenetrable, 
it docs not hinder tree growth, w'heroas a gravelly soil by draining away 
and so lowering the soil moisture content is a hindrance. 

It is also possible, that irrigation may take the iron pan down to n 
lower level, but ns the conditions under which pan is dopositcil are very 
vorioble it would require a long and careful iuv^c.stigation to ascertain 
the cfloot of irrigation on the depth of pan formation in this onso. 

G 
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On the other linnd, if the un-irrigntcd land were to bo irrigated the 
increased moisture content of the soil would cause a more rapid weather* 
ing of the gravelly subsoil of gncissic origin by the disintegration of tbo 
felspars into cluys. 

While the abnormally dry April weather lias aticoted the moisture 
content of the 1' depth samples, the 3' lorols and the G' levels do not 
appear to have been effected much, in fact, they are very nearly in 
equilibrium as is illustrated bj' the irrigated plots. This explains why 
trees can put forth leaves in the hottest and driest time of the year, 
as their moisluro reserves arc drawn from the lower soil levels. 

Finally it is of interest to note that the moisture percentages of 
the 3' and G' levels of the irrigated areas, increase in the middle nnd lower 
pits as compared wdth the upper pit. Tliis is attributed to seepage of 
surplus water from above so that a hotter grouth may bo expected as 
one descends the hill, if other soil conditions remain the same. 

Soil samples arc to be taken again in July, and nt the end of the 
monsoon mins, in order to obtain a complete picture of the effect of 
contour trenching upon moisture content nt dificrent times of the year. 

Tho nboro report liiu Ijccn corrected to conform with helpful criticism mode 
hy the Director of the Dure in of Sod Scunre, llArpctiden, Dngtnnd. 

Santara 15, and Fogamara gara {Bamiahurtt irrigalcd area) and Protected 
Forest 25 atid Anhta 4, near Sahi- (controls). 

Tlic object of thc.se testa taken between tho lOllt nnd 2l8t May 1938, 
when tho sal seeds were falling, was to ^scover W'hctltcr better condi- 
tions for their germination prevailed in the irrigated area or without 
it in former compnmblc areas. Also to discover if irrigation increased 
the moisture content of the soil nt lower depths, — sample scrapings 
of not moro than depth, of tbo soil were tested for moisture content 
to prove the former, and samples at lower depths for tho latter. 

Difficulty was experienced both in tho irrigated area nnd in Pro- 
tected Forest 25 in finding areas having a good depth of soil free from 
stones or rock, ns these would upset the testa. Eventually a pit was 
dug, 133 yards from the trcnoli in Pogamara gara and another in Santara 
13, 43 yards from the trench just above the llcscarch Thinning Plots, 
hut samples could only be token up to 2' depth. In Ankirn 4, tho soil 
was deeper. Preceded by lighter showers earlier in the month, *4' rain 
fell on the 12th May at Eamhahuni, and onothcr hca\'y shower of *5 
inch on the 16th instant, just after tho areas there had been selected. 
As under normal conditions Salni would expect to get qxtite as much 
rain, if not moro than Eomiahnru, from its proximity to tho high hOls 
of Duia and Indian Iron Mines in tbo East nnd Eudba Bum in tho 
West, nil well over 2,000', if Bamiaboru received moro tain from fheso 
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two stotms Ilian Salai, it is due to the experiment, nob to its more favour- 
able topographical position. In fact, the storm of the IGth came from 
the Sttlai direction, Avhorc it had rained. It is also reported that a light 
shower fell on the 20th evening at Bamiaburu, before the second soil 
scrapings were taken in the Fogamara gara and Santara 13. 

Caro was taken in the selection of each site, especially in the control 
areas, to see that the ground was well covered with grass which would 
rofard evaporation to give a high moisture value. 

The results of the soil moisture tests are shown below : — 


Percentage of soil vioisturc. 



Coiiirol riots. 

IrrigAtnl. 


Fxotcotod 
Torcst 25. 

Ankun i. 

PogntnATn gnnu 

Santun 13. 

Gurfaco Acroping , 

8'J) 

4-8 

lS-1 (10th Mny) 

lO-l (10th Mny). 




100(2lBtMny) 

13-3 (21bI May). 

1' ... 

n-0 

120 

10 8 

120 

O' 

* • ♦ 4 

1.1-8 

13-8 

13-8 

10 0 

Date on which Bnmpics 
wro tnten. 

20lhW-vy, 

0 A.TI, 

20tli>Ioy, 

8 a.m. 

10th Mny, 

0 A.M. 

IDthMay. 

10 A.M. 


The chief thing to notice is the comparative dryncs.s of the surface 
scrapings of the control plots, especially those of Ankua i. An inspec- 
tion of the road surface nearby, seemed to show that the ground had 
received only a little rain from tho storm of the IGlh. 

On tho other hand the Fogamara gara and Santara 13 surfaco 
scrapings show high moisture contents, higher than the samples at 1' 
and 2' depth. The.«ie high moisture values were due to tho rains already 
mentioned, 'Wliilo digging tho pits it ivas noticed that the ruin had 
penetrated the first of tho soil. It is interesting to note 

that tho moistiiio values of tho 21sl 31ay are lower in both cases than 
those of tho 19Lh. This is probably duo to tho last evaporation which 
occurred between tho 19th and 2l8t, with only a very light shower 
{*03 inch) on tho 2()th evening, to counteract it. 

The lower surface scraping moisture values for Santara 13, as com- 
pared with Pogamara gam, may bo duo to taking the aamplos one hour 
latcr on the same day with an honria extra sun drying the surfaco. 

Tlic results show thnt the conditions in the trenched areas of Bamin- 
buru wore much more favourable for germinating tho perishable sal 

q2 
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eeeds than were the conditions in Piotected Forest 26, and Ankua i. 
The moisture contents would scarcely be high enough to germinate the 
seeds (germinating tests for seeds are carried out on soaked blotting 
paper), but, once the showers which were falling fairly frequently at 
the time, had started the germination, there would be sufficient mois- 
ture in the soil to enable the seed to take root. 

The Divisional Forest Officer records that it rained every day after 
the 21st for the week he was there, so that conditions for seed ger- 
mination became even more favourable than at the time of the experi- 
ment. In Ghota Nagra, no rain fell between the 20th and 23rd, when 
a heavy shower fell. Thereafter, it would seem that the rainfall through- 
out the Singhbhum forest area became general. 

As regards the samples taken at the 1' and 2' levels there is nothing 
striking to observe except the 2' level of Santara 13, which records 
16 per cent, moisture. This may be due to the fact that the pit was 
only 43 yards from the trench, whereas the Pogamara gara pit where 
13-8 was registered was further away. On tire other hand, the level 
of the Pogamara gara shows a hi^ percentage moisture 16-6 at the 
1' level, with an inexplicable drop to 13‘8 in the 2' level. It would al- 
most seem as if the results for the 1' and the 2' levels should bo reversed 
to be more consistent witli the Santara 13 records. 

It will be necessary to repeat these records, especially for the lower 
levels. 

II. — Systematic. 

Palamau Division, 

In plantations from seeds of chir pine [Pirns cxceha)’^ two kinds 
of pine wore noticed, the leaves and cones of one being longer than 
those of the other. The former is true P, longifolia, the identiheation 
of the latter is still under investigation at the Forest Pcscarch Institute, 
Dehra Dun. 


Ill, — Pathology. 

Fungal diseases in sal in Singhbhum forests are extremely common, 
especially in the drier Hill Sal areas. Tlicro is a great prevalence of 
unsoundness and heart rot while dead trees are a co mm on phenomenon. 
Examination suggests that not only is the heart rot due to fungal 
attacks hut also tiie deaths. 

*Xlio tentatup identification of Pinvs acelsa ’nai giicn on a specimen nithont cones 
talking into con<adoration tho tVood Technologist’s opinion that the vood lesomblcd 
that of P. excelsa, Sinco then bowover complete specimens ptove that the identifica. 
tion is not correct and that the pine is certainty not P. txetUa, The cono and Icaros 
cannot, honcTCr, bo matched at Dclira and arc being sent to Kcw. Iho D. F. 0. has 
sent comploto timber samples of tho two species and these nro being investigated. 
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During the last 2 ox 3 years specimens of fungal sporophoies have 
been sent to the Rescatch Institute at Dehra Dun and requests made 
for a Mycologist to be sent to Singhbhum for examining unsoundness 
and mortality in sal. Dr. Bagchee, the Mycologist at Dehra Dun, 
accordingly toured in Saranda, from the 23rd January to 3rd February 
1938, and then went to Xolhan division. 

Dr. Bagchee has not yet drawn his report on the fungal attack on 
sal trees of Singhbhum forests. Mr. F. C, Osmaston, the Divisional 
Forest Officer, Saranda, who accompanied Dr. Bagchee in his tour 
writes as follows : — 

“ A full report cannot be made for some time as much will depend 
on the results of cultures to be taken from specimens collected, while 
a final report can only be made after cultures have successfully been 
infected into sound sal when only can the life history of each fungus 
be satisfactorily ascertained. 

In Saranda, unsoundness seems to be worst on white shale soil where 
sabai grass is usually common and this unsoundness is perhaps accen- 
tuated if there are signs of previous cultivation. Unsoundness is least 
prevalent on those red soil slopes, so often latcritic or derived from iron 
ore beds. In such areas unsoundness may bo as little as 10 per cent, 
say, while in bad shaley soils it may be as hi^ as 75 per cent, or more. 
In deep soiled valleys (imless in white shales), especially red soils, un- 
soundness is usually not pronounced unless the trees are very old. (Later- 
itic soils are indicative of high rainfall and the fact that imsoundness 
is least on them seems to suggest that unsoundness is correlated with 
drought. Ed.) 

Mortality is often most noticeable in mature stands of good quality 
where the soil is a dead red loam. 

In Saranda there seem to bo 3 main active fungi that cause death 
or unsoundness. These are (as far as Dr. Bagchee could confirm) : — 

(i) Polyporous shorecB. 

(ii) Pomes tricolor. 

(iii) Trameloa incerta. 

Polyporus slioreo ). — This is the sal root fungus, which rots the root 
system, eventually causing death but does not necessarily cause un- 
soundness as it advances only slowly up the stem. It is mainly res- 
ponsible for deaths of sal. It appears to develop best in deep soils 
where quality is good and to kill large trees. Dr. Bagchee in the field 
failed to find any rhizomorphs. Infecrion may bo due to wind dispersal 
of spores only or to contact by infected roots as well.” 
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The Conservator is of opinion that Polyptrous is definitely a fungus 
of rich deep soils where sal thrives well and is more prevalent in loamy 
soils. It gcncmlly attacks cither isolated trees or groups at once and 
that death takes place within 2 rainy seasons. Healthy trees and poles 
arc attacked and killed outright, ^e attack broadens gradually from 
a centre hut docs not interfere with young regeneration. 

Fmnes tricolor.. — This fungus is very common and is found in all 
types of sal forest in Saranda, though it is undoubtedly least common 
in the red iron soil slopes. It seems to ho a heart rot and perhaps only 
a heart rot, and so may not bo concerned in the death of a tree. On 
tlio other hand it seems to advance from the root upwards. It may 
be one of the causes of dry rot in sal timber and to be capable of spread- 
ing after timber is felled and converted to sleepers or scantlings. 

It is also possible that it enters a tree through the stems and pro- 
ceeds downwards. For example saplings and young trees often have a 
knotty appearance with multitudinous opicormic branches. There is 
some evidence that rot enters and develops down the stem from these 
knots. 

Trametes inccrta.— -This fungus seems to bo a heart rot only and 
one that does not kUl a tree. It appears to be more local than either 
PolypoTus shorea or Pomes tricolor. It seems mainly to frequent white 
shaly solid localities where sabai grass is plentiful. 

Attacked trees seem to have a crooked appearance with knotty 
protusions from which epiconnic branches spring and whence the sporo- 
phorcs emerge. It is therefore posable that unhealthy knotty looking 
poles are infected with Trametes irtceria. Clear felling in any area in- 
fected with Trametes incerta would be a control measure. 

The Conservator remarks that Pomes and Trametes are attackers 
of badly grown poor type sal on hill areas which are or have been deac- 
cated by drought and fire, etc. 

Experiments are to bo initiated with control plots for the thorough 
study of these fungi and for derising means of overcoming the loss they 
occasion. In the belief that drought is probably the chief contributing 
factor regulating the attack it is proposed to lay out experimental plots, 
with contour trenches to see if irrigation will make the sal more resistant 
to attack. Infected poles will be cut back to see how long the new 
shoots will remain immune from attack when a plentiful supply is assured. 

CENTRAL PROVINCES AND BERAR. 

There is no qiecial officer in the province for conducting forest bota- 
nical research nor do the necessary facilities exist. If a suitable officer 
could be spared, Balaghat Forest School would be the most suitable 



place for starting a nucleus of a properly organised Herbarium and & 
Botanical Garden wliich will fulfil a long-felt demand of the department. 
Bor the present all identification and research work for the province is 
done by the Borest Research Institute, Dchra Dun. 

The following observations are reported from divisions : — 

Amraoti. — The prevalence of Fames pappianus in the babul planta- 
tions seems to be duo not so much to congestion as to soil factors. Very 
heavy and ill-drained soil is not very conducive to the growth of this 
species and consequently in such areas the plants are very sickly and 
easily succumb to fungal attacks whereas along well-drained streams 
they are comparatively free. 

Balaghat. — ^There appears to be o special varieiy of Batihinia varie- 
gaia growing in tliis division. It has more or less uncleft and yellowish 
green glabrous leaves, instead of the usual cleft and greenish-blue glau- 
cous leaves. Specimens will be sent to Dehra Dun to ascertain if this 
is only a variety of Bauhinia variegata or a new species of Bavhinia. 

Bilaspur, — Some dying back of teak was noticed and specimens of 
dead twigs were sent to the Borest Research Institute to ascertain 
the cause of damage and suggest remedial measures. The dying back is 
observed to take place in late July and August and is followed by defolia- 
tion in September. A new flush of leaves appears soon after. Of the 
four possible causes of this dying back, viz., drought, frost, insect attack, 
and a secondary effect of defoliation; the last is thus automatically 
eliminated, because defoliation follows dying back. Brost also docs 
not seem to be the cause as it was observed that the shoots that died 
back were the growth of the spring (March-April) following the frost 
(January). Similarly drought could not bo a cause as July-August, 
-when the damage occurs, are by fat the wettest months. Thus it would 
appear that the agency responsible for the damage is some insect and 
further investigations to confirm this are being carried out. 

Besides the four po.ssiblc causes mentioned, the djdng back might 
also be the result of physiological drought, i.e., a condition under which 
although there is plenty of moisture present in the soil, the roots are 
unable to absorb it, or excessive transpiration by the young and succu- 
lent tips of the trees, as a result of strong hot winds that blow during a 
prolonged break. The investigation might take these factors also into 
consideration. 

) r 

Mandla, — ^The common violet was found growing near Chouradadar 
in March. Curcuma aromalica was seen flowering in the sal forests 
in April, which is considered early for tins species. 

North Chanda, — The climber Aepidppterys oordata was noticed to bo 
very common in regeneration areas of the Moharli range. 
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CHAPTER nr. 

FOREST ENTOMOLOGY. 

BENGAL. 

The insect girdling the collar of young Cryplomeria plants in Tokdah 
Range, Darjeeling division, has been identified ns tho larva of PJmsus 
sp. (Hcpialidae). 

The incidence of damage by the Champ Bug (UroslyUs punctigera) 
was less during the year. Investigations on a defoliatoT of Ohthrassia 
tabulans, and on the Inn’re ftoin girdled mahogany {Smetenia tiiacro- 
phyUa) were continued during the j'enr. 


BniAR. 

Bag^vonns, Clania sp., attacked young foliage of Callhtemon, Casua- 
rt7ia, Dalbcrgia shsoo and htifolia nt tho end of July 1937 in Hinoo 
nursery, A young shoot of Eucalyptus citnodora about C* in length 
vras completely destroi’cd in two days. 

Lagcrstrocmia Jlot-reginac was attacked early in September 1937 
by Trabala vischnou Lof. (Lasiocampidm). As the area of attack is 
small the remedy consists in hand-picking or alternatively spraying 
with lend arsenate. 

irAiVc Ants, — ^In the Experimental garden nt Hinoo, it has often been 
noticed that exotics are more suhceptiblo to white ant attack than indi- 
genous speoics. Especiallj’ Eucalyptus and C^Tpressos have been badly 
attacked. Watering ivith C per cent. Phenyl wth Karnnj cuke every 
three da 3 's, helps to reduce the attack. 

Forest Zoology. — The tiger census in the Palamnu forests, on April 
30th, ond May Ibt, show'od 19 tigers and 10 tigresses. 

CENTRAL PROITNCES AND BERAR. 

Increasing damage from browsing by game is reported everywhere 
and is attributed to an increase in tho number of deer ns a result of 
stricter game laws. 

Defoliators of teak. — ^The follo^ring notes summarising the entomo- 
logical research by the Forest Research Institute at Nilambur are given 
for general information : — 

Tho parasites of teok defoliators released in Nilambnc in 1937 ate 
Triclt(^ramma sp. (Burma), an egg-parasite of Hapalia madiaoralis 
T . minulum, on egg-parasite of Hyblaea puera and Oedria paradoxa 
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larval parasite of tnachaeralis. These species have alternative hosts 
and it is expected that the colonisation will be successful. 

The pre-existing parasitism of macftaeralts and puera is also recorded* 

The vegetation of teak plantations has been studied and lists of 
species which are {a) desirable, and {&) undesirable are given with reasons 
for the classiheation. 

Of the species of plants which are considered desirable in teak planta- 
tions, because they ore food-plants of defoliators that are alternative 
hosts of parasites of macJuteralis and puera, the following occur in the 
Central Provinces. 

^Achyranthes aspera, Antliocephalus cadanrbe. Bamboo, Bauhinia 
racemosa, Boelmeria platyphylla, Borassus jlabellifer, Oasearia graveoUns, 
G. tomentosa. Cassia fistula, *Cedrela toona, Celastrus paniciiUtta, Dal- 
bergia sissoo, Diospyros montana, D. tupni, Ehrelia laevis, Elaeodendron 
glaiteim, Flemingia paniculata, Grexoia spp., *Heliaeres isora, *Holar- 
rhena antidysenterica, Jasminum pubescens, Lagerstroeinia parmjlora, 
Leea spp., Ougeinia dalbergioides, PaxieUa indica, Sohnum sp., Ter- 
minalia bdlenca, *Xylia ceyhearpa ; and of the cultivated plants *cotton, 
rice, sugarcane, tobacco, *castor and *mulborry. 

Species marked thus (*) support defoliators which are alternative 
hosts of parasites common to both machaeralis and puera and are thus 
potentially most useful. 

Of the species of plants which are considered undesirable in teak 
plantations because they are alternative food-plants of machaeralis 
and puera or of other pests of teak, those found in the Central Provinces 
are : — 

Gmelina arborea, Lantana camara, Prenma latifolia, and Vitex neg- 
wndo. 

The efficiency of the control of Hapalia machaeralis by parasites 
may be considered satisfactory in Nilambur but the control of Hyblaca 
pruera is still deficient. 


ORISSA. 

Young asan {Termimlia tomentosa) plants, raised in rab sowings in 
Barapahar division, were attacked and lolled by defoliators. 
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CHAPTER V. 

UTILIZATION AND ECONOMIC RESEAKCII. 

ASS.VM. 

I.— QnsnnAii WonK or AmirarisTRATios. 

Mr. S. M. Dob iicld clmrgo of tito po<3t. of Utilisfition Officer during 
tho year under review. 

II. — Experimcntai. AcnriTins. 

{!) n’ood TetJinology. 

The collection of wood Rpecitnen^ in connection with tlic wori: in 
progress on Assam timbers nt the Forest Itescnrcb Institute, Dchia 
Dun, wos accelerated. 

Tile Wood Technologist of tho Forest Kesenreh Institute visited 
almost all the divisions of tho Province immediately nfter tho close 
of tho year in connection with the same work, vi;., tho anatomical study 
of 183 species. 

(2) Timber Seasoning, 

As mentioned in the Annual Deport for lOSo-SC, the Surma Valley 
Sawmills have finally agreed to install a seasoning kiln. 

Dr. S. N. ICnpur, Ofiiccr*in-chargc of the Seasoning Section of tho 
Forest Besearch Institute, Dvhta Dun, paid a ^^sit to the mills towards 
tho close of tho year under roidew, and gave ncccssarj' ads-icc. A lain 
with two chnmbera, ench=ll' 6* wide, 20' high and 28' long, svith a 
capacity of 10 tons of planks, nnd with an operating room 27'X14' 
is under construction. Tlie cstimnted cost is lls. 40,000 (forty thou- 
sand rupees). 

The erection is likely to bo completed by tho end of October 1933. 

The Assam Dailways nnd Trading Company’s Sawmills at Margherita 
afford an example of how timber Bhould bo properly stacked for air- 
seasoning with the result that GO per cent, higher prices ate obtainable 
after one year’s seasoning ns against tho green material usually supplied 
locally. 

(3) Timber 2'esting. 

Now that the planting of teak ib being steadily increased, steps arc 
being taken to find out the strength and working qualities of Assam teak 
as compared with that of Bunnn and elsewhere. 
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In view of iho prospective use of treated sleepers, tlie followmg species 
have been selected for test at the earliest possible opportunity, as to 
their suitability for sleepers from the points of view of strength and 
capacity to absorb the requisite amount of preservative : — 

Gogra {Schinw vxdlicliii). 

Sida {lKig<a‘siranimr parvijlora). 

(4) TFoo^ Preservation. 

Some 15,000 (fifteen thousand) Metre Gauge hollong sleepers have 
been eut by the Assam Eailways and Trading Company for use on their 
own lino, after pressure treatment in their treating plant at Margherita 
with a mixture of 60 per cent, creosote and 60 per cent, crude oil. 

(6) Wood WorJting. 

(ij The following species were supplied for pencil maldng tests : — 

Bonsum {PJicebe goalparetisis). 

Titacha^a {Michelia chanipaca), 

Gunscroi {Ginnatnomum glandulijerum). 

Toon {Cedrela ioona). 

Gogra {Schima wallicliii). 

Sida {Lagerstramia parviflora). 

Hdldu {Adina cordifolia). 

Uriam {Biscihojia jamnica). 

Of these, uriam {Bisekofia javanica) was reported to be most suit- 
able for the manufactiue of pencils, and TiaUu {Adina cordifolia), toon 
(Gedrela toona), bonsum {PJiosbe goalparensis) and titachapa {MicfieKa 
champaca) were found to turn out good pen-holders. 

(ii) Three sets of tool-handles, as are ordinarily required by the 
Indian Railways, were converted from jiing {Gynomelra polyandra). 

The East Indian Railway indicated a liking for the biggest type of 
handles made of this wood by ordering a supply of a small quantity 
of such handles. 

(iii) A firm has found hhelu {Telramdes nudiflora) a good substitute 
for the Andamans dhup, for the manufacture of portable cabinets 
covered witli leather or leatherette, 

(iv) In indigenous handlooms uaed in home industries in the Assam 
Valley, the use of bonsum {Phoebe goalparensis) for shuttles is increasing. 

(v) Bael {Aegle mahnclos) has been found to make excellent handles 
for chisels and small hand-planing tools. 
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(vi) The sapwood of hard (Kayea flotibunSa) has been found to make 
good handles for small tools. 

(vli) Sutrmig (Lophopetalum fimbriatum) makes excellent light ceil- 
ing boards capable of taking a high class polish. 

(viii) Furniture makers are being advised to mako drawers of ward- 
robes and of cabinets, meant to protect respectively woollen clothing 
and valuable documents from vermin, with gunseroi {Cinnamomum 
glanduhferutn). 

(ix) Kuria {Pataqimm folyanthum) makes a very good movable 
deck for country boats. The edges of planks do not deteriorate although 
badly exposed to the sun, moisture and constant rough use. This tim- 
ber is therefore being recommended for bridge flooring after air- 
seasoning. 

(x) Saia or amari {Amoora wallidiii) is a favourite timber with the 
Surma Valley Sawmills for making furniture. 

(xi) For the construction of articles such as camp furniture for 
which elasticity combined with strength and toughness is a desideratum 
for rough handling, hatia or bogorpmm {Chvhrasia tabiilaris) has been 
found a splendid timber. 

(xii) Jhalm or lioUoch {Tcrminalia myriocarya) has been found 
satisfactory for bottom boards, and is also likely to be used by one Bail- 
way for the construction of skeleton firames for carriages. 

(xiii) The same Railway was also convinced of the utility of bonsum 
(Phmhe goalparensis) for panelling and ceiling in carriages, but the price 
and freight of this material from one end of the country to the other 
proved a bar to its economic use. 

(xiv) Samples of titachapa {Mididia cJiampacd) and bonsum {Phaeba 
goalparensis) have boon sent to a Arm in Great Britain, through the 
Timber Adviser to the High Commissioner for India, for testing their 
suitability for making engineers’ patterns, such as models of aer^lane 
engines, motor engines, locomotive parts, etc. 

(6) Match woods. 

The Assam Match Company’s Factory at Dhuhri does not like to use 
any indigenons timber other than simitl [Bombax medabarioum). 

A Match Company of Calcutta has however agreed to uso bhelu 
{Tetramdes nudiflora), pitali {Trewia nudijlora) and hadam {Antlioce- 
phalus cadamha), and bus placed a trial order for the supply of these 
species. 
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(7) Wood for ^ekinff eases. 

The Venesta Factory, Kamarhati, has after all taken to the use of 
mnul {So7»bax tmlabaricum) and hheht {Telraindes nudijlora) for chest 
battens. Its dislike for these timbers, because of the inflacnce of tradi* 
tion, was noted in last year’s Boport. 

The Calcutta dealers who so long preferred simul {Bondjax mala- 
baricum) and bhelu (Tetrameles midijlora). have been convinced of the 
worth of several other species, and they are now taking also kadam 
{AnthocepJialus cadamha), pitaK {Trewia nudiflora), dimaru {Ficus spp.), 
barpat {Ailanthus grandis), sclcng (Sapium baccafum), saliana {Alslonia 
schohris), botijahkia {Cnjplocarya nmi/gdalina) and bonhomhi {Cnjp- 
tocaryn Jforibimda). 


(8) Plyuood and veneers. 

Makai {Sliorea assmnica) and almost all varieties of sajm {Midhelia 
spp., Talawna spp. and Manglietia spp.) make excellent decorative 
plywood, ornamental veneers and laminated panels. 

(9) Paper pulp. 

(«) Bamboo. 

From a preliminary investigation, it appears that within the Pro- 
vince approximately 262,000 acres are covered by not less than 26 
varieties of bamboo of which tnuli {Melocanna bambusoides), kako {Den- 
drocahmus Jiannlfonii), khang {Dcndrocahmus longispaUivs) and mir- 
tenga {Bambusa tulda) predominate, and arc therefore important from 
the pnlp industry point of view. 

About 56,000 tons of bamboos can bo made available for annual 
supply, provided pulp making factories be established at suitable centres 
witW or in the vicinity of the sources of supply. 

(6) Grass. 

Imperata cglendrica seems to cover about 205,000 acres of land 
all over the Province. The approximate annual supply of this species 
for pulp and paper manufacture may be estimated at 102,500 tons. 

So long as pulp mills at suitable sites within the Province are not 
erected there is little chance for this material being utilised for the pur- 
pose, as transit charge to established mills is prohibitive. 

(10) Minor forest produtx. 

Fishachban {Mupatorium odoratum).— As mentioned in last year’s 
Beport, 4 maunds of flowers of Eupatoriwn odoratum wore supplied to 
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tlio Bio-Chcmist, Forest Bosearcli Institute, Dchra Dun, for distillation 
of essential oil, and he reports as follows ; — 

“ The flower heads of Etijtalorivm odoralum when received here were 
in a process of decomposition but were distilled immedintely for their 
oil content. The jieH of the oil is very very low and not enough for 
rhcmical examination. 

In order to avoid the loss of oil during transit, duo to decomposi- 
tion or excessive drying, I would suggest yoiu: distilling flowers on the 
spot.” 

BahTial hilt {Milldtia puAycarpa). — 10 pounds air-dried thin roots 
wore sent to, the Bio-Chemist, Forest Bcscaroh Institute, Dchra Dun, 
for rotononc test and the following is an extract from his report : — 

“ I have the honour to report that the samples of MiUcUia pacfii/- 
carjm roots sent along with your letter No. B/859, dated tho 19th Nov- 
ember 1937, yielded 4-3 per cent, of total ether extract and 2-8 per 
cent, of rotcnonc. These results appear encouraging, especially when 
compared with tho previous samples examined.” 

GvMfcrctia {Pajaquiutn folyanthum) . — ^Tho follomng report from 
tho India Rubber, Gutta Forcha and Telegraphs Works Co„ Ltd., is 
in addition to what has been stated in the last year’s Report : — 

“ The sample referred to has been examined in the Works. They 
state that when it is washed in hot water it becomes very adhesive and 
remains soft for a considcrablo while. Tho resin content appears to bo 
very high and tho proportion of gutta or rubber is not likely to exceed 
10 per cent. 

It docs not resemble any of tho guttas w’ith which they are most 
famib'ar, and they could not use it to advantage. 

They add, how'cvcr, that users of gum chicle may find it interest- 
ing nevertheless, as it has similar properties, chiefly a low softening 
point.” 


ni.— COhlMERCIAL ACTIVITIES. 

1, Timber Trade. 

(a) Supply of woods to Railways. 

(1) Sleepers— 

Previous to tho recent intervention of the Forest Doparianent and 
Messrs. Biniatsin^m Timbcc Ltd., the Assam Bei^al Railway used to 
purchase teak sleepers for their bridges and main crossings. These 
have now been replaced by sal. 
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Nahor (Mesua ferrea) and hollong (DipUsrocarpus macrocarpus ). — 
Tlio Assam Sailwajs and Trading Company, Ltd., liavo cut about 10,000 
metre gauge sleepers of flavor for use in tboir own lino and also some 
15,000 hollong for utilisation after pressure treatment. 

(2) Timber other than sleepers— 

Purchasers' Agency . — ^About 600 tons of converted material mostly 
from the following species wore supplied to tbo Assam Bengal Railway 
and the Tczpur Balipara Railway: — 

Bonsum {Phoebe goalparensis). 

Tiiachapa (Michelia diampaca). 

Sal (Shorca robusla). 

Amari {Amoora icallichii). 

Haldu {Adina cordifolia). 

(b) General. 

Internal consimplioii.—Theio has been a steady increase in the use 
of Assam timbers for plywood tea chests at the two local veneer milk. 

Baeport.—Tbo Surma Valley Sawmills did increase business in export 
trade. Improved export of Assam timber from all sources amounted 
to about 31,000 tons of wood consisting mainly of— 

Sal (Shorea rohusta). 

Sam {Artocarjnis chaplasha), 

Ajhar (Lagerstrannia Jlosrcgirm). 

Amari (Amoora leallichn). 

Bonsum (Phoebe goalparensis). 

Gutjan (Diptcrocarpus turbinalus), 

Titadiapa (Michelia citampaca). 

Gamar (Gmclina arborea). 

Sutrong (Lophopetahmjimbriatum). 

Khohan (Duabanga sonneraiiodes). 

Boga-poma (Chukrasia tabularis). 

Poma (Ccdrela toona). 

Simul (Bombax malabaricum). 

Bhclu (Tctramcles nudijlora). 

2. Trade in minor forest produce. 

Cane,— The outlook of the trade in cane, wliich is virtually Assam’s 
monopoly in the comitry, has been much brighter. 
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The prices for all varieties have gone up by 16 to 60 per cent. 

Bamboos. — The demand from the paper pulp industry remains stag* 
nnnt at only 2,000 tons a year, but from the neighbouring districts of 
Bengal for domestic use has considerably improved. 

Grass. — There is a keen demand for thatching grass in the Surma 
Valley and Lower Assam. 

Owing to the extensive use of corrugated iron sheets for roofs and to 
the Assam Oil Company using straw for packing their kcrosine canisters 
in railway wagons, the consumption of grass scorns to bo steadily de- 
creasing in Upper Assam. 

Lac. — With a depressed market due to over-production in other 
lac groAving Provinces and the tricks of the middlemen dealers, the 
local growers are receiving little encouragement. This situation is 
now under Government’s consideration. 

Rtibhcr {Ficus elaslica). — Superior quality material from South India 
is selling in Calcutta at a price wdiich is lower than the cost of collce- 
tion of Assam rubber, hence the lessee has no other alternative than to 
suspend operations till matters improve. 

Honey. — ^Paucity of normal crop in certain areas was responsible 
for high prices. 

Bees' tea®. — ^The market was very strong with prices moving in 
the favour of sellers. 

Herbal drugs. — RaUadnta {Plumbago rosea). — Prices increased from 
Bs. 25 in last year to Rs. 40. 

Niii -vomica. — A sale was made for the first time. 1 mniind and 18 
seers of Nve-romica seeds were sold for Rs. 17-C-6 at Rs. 12 per maund. 

Chaulmugm {Hydnorarpus hirzit) seed. — Production was below nor- 
mal, immature seeds were collected by the lessees and there was lack 
of enthusiasm on their part to placo them on the market in time for 
sale; hence trade was extremely dull. 

Piped {Piper Zani/uwi).— Although the market was active, two of 
oni Mahals failed to attract tenderers. The reason is attributed to the 
scarcity of sitpply. 

Agar {Aquilaria agallocha). — The market was as. strong ns last year. 
A new rnahal was created in North Kamntp. 

Boga-meddoa {Tepkrosia Candida). — One nrnund of hoga-meddoa 
seeds rvas sold. 

NaJior seeds {Mesua ferrea). — K nalior seeds Mahal including Sib- 
sagar, Sadiya and Lakhiniptrr was sold for the first time. 

Rhinoceros horns, sldn and hoofs. — Two horns weighing 138 tolas 
were sold for Rs. 1,100 or Rs, 330-4 per lb. Five marmds of skin in a 
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damflged stnte duo to decojnposition were (sold for 31s. 30 and 11 Iioofs 
forBs. S.-'' 

Ivory . — 16 maunds, 10 seers, 9 cliattacks and 2 tolas ivory were 
sold in auction for Es, 6,854 or Rs. 9-9-5 per seer against Es. 10-10-6 
in 1936-37 and Es. 9-8-6 in 1935-36. 

3. Sailtmy freights. 

Timber . — Redaction in Railway freight has been obtained for most 
of the forest produce. Previous rates were too liigli for trade and the 
new rates will benefit the Railways as well as the Department. 

4. Publicity, •propaganda and commercial advice. 

(I) In the eflorts to cncomage an extensive use of Assam timbers, 
a great step forward in the matter of propaganda was made during the 
year imder review as consuming and distributing centres were visited 
by the Utilisation Officer with samples of Assam timbers, many of which 
proved attractive to stockists. 

(II) Next to sal {Shorea rohusta), as regards quantity available, 
comes hollong (Dipterocarpus macrocarpus) but its internal consump- 
tion is only a negligible fraction of the annual possibility. The so- 
oallcd gurjan in the Calcutta market from Burma, comprises several 
varieties of Dipterocarpus including hollong. The demand for such 
timbers in the Calcutta market is for mill sawn material, whereas un- 
fortunately there is no suitable sawmill in oiu* hollong areas to meet the 
demand. Foimerly, transport cimrges were prohibitive. Tliese have 
now been reduced, and attempts are being made to interest industri- 
alists in tlie matter. Tlie question of re-opening the sleeper treating 
plant at Naharkatiya w-as under discussion after the close of the year. 

(III) A film who had been using a huge quantity of boards for pack- 
ing cases fiom Iforca (Japan) was approached and presented with 
samples of hhclu (Tetrameles nudiflora) and simtil (Bombax malabaricxtm) 
shooks. The Manager was strongly urged and agreed to buy almost 
all his requirements made of bhelu on the Utilisation Officer’s recom- 
mendation firom millers who obtain their supply of this species from 
the foiests of Assam. 

(IV) For the first time, hhair {Acacia calcchn) trees were sold for 
the manufacture of cntch and hatha in the JJaltugaon division during 
the year. A worlring scheme for khair areas has been prepared after 
cnumciations. 

(V) Some Railway engineers wcie iicrsonally approached, while 
otliers were witicn to, urging the suil ability of Ai>snm timber for their 
work, 
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(VI) Eflorts to placo firewood in local markets in large quantities 
at rensonaWe prices consisted in ^'isiting pioduotiou centres, giving 
necessary advice to suppliers and getting the Eailway freight reduced 
by 20 per cent. 

(VII) Assistance was given in the disposal of sal from Kamrup and 
Gonlpara divisions particularly in settling transit charges with good 
results. 

(Vni) A little over a crore of bamboos may safely be estimated 
as the normal annual output of our bamboo>bcaring areas, of which 
about iiO lacs arc annually extracted for domestic use. 

The balance could tlierefore be used as pulpablc material had it 
been possible to extract and deliver the same to palp and paper mills 
at workable cost. Transit rates for long distances at present prevents 
this utilisation. 

Tlic solution is therefore to got some pulp making mills act up near 
the sources of raw material and %vith this object in view negotiations 
arc now in progress with Calcutta. 

(IX) An exhibition of curios manufactured from Assam ivory by 
those industrialists who attend our aiiction sales for purchase of ele- 
phant tusks was arranged at the office of the Forest Utilisation Offiocr. 
It was largely visited by gentlemen of the town who higldy appreciated 
the exhibits and greatly admired and cncouiaged the manufaetuters, 

(X) Tcolinioal advice was given to sarvmillers and other industrialists 
ns well as to traders, big or small, and also to consumers. 

(XI) Sellers were put in touch with purchasers. 

6. liesulis of the efforts to increase the sale of Assam timbers. 

(I) Daring the year under report improvement was effected in prices 
of the following : — 
fa) Hardwoods — 

Bonsum (Phoebe goalparcnsis). 

TitachajHt (Mielielia champaca). 

Amari (Atnoora mllichii). 

Ajhar {Lagerstroemia flos-tegiruB). 

Gamar (Gmelina atborea). 

Poma (Cedrela toona). 

Hollocl’ (Terminalia myriocarpa), 

Sal (Skorea robusta). 

(b) Softwoods . — ^After a long struggle rvrth tho Calcutta millers 
prices of woods for packing cases have been raised. 
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6, MisceUaneotts. 

(i) Departmental sleeper supply . — Tbo aim and object of the depart- 
mental contract for sleepers was fully explained in last year’s report. 
More lamentable was tliis year’s supply from tlie indigenous contractors. 
Only SM out of 60,000 sleepers were supplied by them and the balance 
was made up from other sources. 

(ii) liailtcay conferences . — ^No less than 6 conforonoes with Railways 
were arranged for and attended to discuss the possibility of introducing 
such rates of height ns would bo mutually workable in the joint interest 
of both traders and transporting agencies. 

(iii) CoUeetion of specimens . — A largo nmnber of specimens were 
collected for the proposed forest products museum. 

(iv) Supply of samples . — Samples of various forest products intended 
for commercial and industrial trial for exhibits in museums and also 
for educational purposes were liberally distributed. 

(v) Publication . — The writing of a hand book of forest products of 
Assam has been taken up. 

(vi) Enquiries . — ^More than three hundred miscellaneous enquiries 
were answered on timber, bamboo, cane, lac, agar wood, rosin, honey, 
bees’ wax, fish poisons and drugs. 

(vii) Tdentification . — 14 pieces of timber wore identified, 12 for 
the Assam Sengal Railway and 2 for Messrs. Himatsinghlca Timber, 
Ltd. 

They included bonsum {Phabe goalparensis), hhohan {Dmbanga 
sonneratiodes) and phtdehapa {Manglielia insignis). Sample sent as 
bonsum {Pliabe goalparensis) was identified as khokan (Dmbanga sonneror- 
tiodes). 

At the request of the Deputy Controller of Stores, East Indian Rail- 
way, a few varieties of cane were identified before him in bis ofiioe. 
Samples tendered by his contractor as Malacca cane were found to in- 
oludo about 10 per cent, of Malacca cane, 20 per cent, of sundi bet and 
70 per cent, of tita-bcl, the latter two being natives of Assam forests. 
The strength, durability and utility of tita-bet for the purpose of boskets 
meant for such rough wear as carrying of coal, earth and ballast, were 
shown to him and he was told how to identify iita-bel and also to test 
the mechanical strcngtli of cane baskets which were appreciated by 
lum. He has agreed to insist upon the supply of Assam lita-bet in his 
future call for tenders for cane baslcots. 

(viii) Liaison . — ^The usual liaison was raamtained with the Pro- 
vincial Silvicultmist and Botanical Officer; Specialists at the Forest 
Jlescaroh Institute, Dphra Dun, Director of Commercial Intelhgenoo 
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nml Rfafiblus. ralriiMii ; Dirrdor, School of Tropical Mccliciiic, Calcutta ; 
the Olficcr in-(linigc, ConiiiicTcinl ;Mu*>i‘uiii ami Publicity Department, 
Coipornlion «f Cnlrutta. Aclitjow Iwlgmoils arc due for help from 
all tlicM' Foiiitcs and abo to Jlr. A. K. Bose, Siipciiiitondcut, Bates, 
Developtiicnt and Publuity, Knslcin Bengal Knilwny, and Alessra. R. G. 
AInn''On, Cliief Opriiitiug Superintendent and B, R. Vjpan, Chief Com- 
mercial Manager. Avuini Bengal Railway, for their sympathetic co- 
op('rntion in the matter of removing high freight rates for the devc- 
lo])mriit of tmde in forest products. 

(is) Ams awl aelfcu incuts.— As bome tcctions of the jmblic appear 
to be btill ignorant of the aims and objcits of the Utilisation Branch 
and abo of the bmcfith of its activities the remarks made last year in 
this ionncrlioM are repented below: — 

The jirimary object is to develop the utilisation of all the natural 
resources of our foiests and to plate an mcrensuig hupply of marketable 
])iodnctb swthin the reach of the public. Tlus aim is to be so attained 
ns in the prooe.'ss to bring m to Government the full value of the same. 

The heneficial cilects alioidd ho found m the impiovcnient in priuos 
of raw nmtennls and the consequent increase of the net revenue. 

BKNGAL. 

I.- GK.VTRst. Work or AnMiKisxRwiON. 

The j>ost of Forest Utilisation Ofiictr, Bengal, n.is held by .Mr, t*. T. 
Tngg. Deputy Con* civutoi of hWat**, fiom Kt .\piil lb3T to tilth 
November IHIIT, and .Mr. S. Chuudiiuri. Deputy Conservator of Forests, 
from 2otli November 1‘'37 to 31st March 1938. 

II.— CouHrRci.\i. Activities. 


Sales. 

(a) /?. ff. slctji(rs.~ Ordera for the mjqily of C.rtOO B, G. bleepers 
s\ere reteivcd durmg the year under report at lates of Rs, 4-11-0 and 
Bs 4-J3-0 «*ach f.o.r. loading atation. 

(b) jW. G, shijicn . — An older for the supply of 30,0t)0 sleepers was 
rrceivid at B». l-15-y each f.o.r. de^p.itching stations. 

(c) JJt/ht N. G. slrcjHis. — An onlex for the supjtly of 1,000 laght 
Kntioxx Gauge bleepers was leceixed at Rs. 0-13*0 each f.o.x. ilospatch- 
ing stations, 

(d) ftpiiittl slccjicn , — An order for the supply of tqiecini sleepers 
to the snlue of Bb. 19,378-1-0 nos received at lutes vniying between 
Be. ]-10 0 to Bs. 10-7-G tneli sleeper f.o.r. loading stations. 



'm 


(c) Sal logs. — Round sal {Shnrea robusta) logs to the value of 
Ps. 33,965-0-0 were supjdicd to the various railways and Government 
firms. 

(f) Satvn sal timber. — Sal {Slmea lobtista) planlis and soantlings lo 
the value of Tls. 1,697-8-0 were sold to various firms during the year 
under report, 

(g) Sal hallahns. — ^An Older for the supply of 4 sal {Sborea robusta) 
baUalias to the value of Bs. 148-8-0 was received during the year under 
report. 

(li) Birch. — Orders for birch (Bctula alnoides) squares and planlfs to 
the value of Bs. 1,482-11-0 were received at the rates of Bs. 1-2-0 and 
Bs. 0-15-0 per c.ft. f.o.r. loading stations. 

(i) Too 71 . — Orders for the supply of sawn toon {Cedicla loona) timber 
to the value of Bs. 3,425-2-G were received from various firms and 
Government Departments and were supplied from Kalimpong, Kur- 
Bcong and Buxa du-isions. 

(j) Sissoo. — Oiders for the supply of sissoo {Dalbergia sissoo) logs 
to the value of Bs. 0,400-0-0 were received and were Biqiplicd to the 
firms and railways concerned witliin the year under report. 

(h) Gurjan. — Orders for the supply of gurjan {Dipterocarptis tur^ 
binalus) logs were duly received from the railways like tho previous 
year during the year under report, and the total value of the supply 
from tho Gliittagong Hill Tracts division amounted to Bs, 10,19.’) only. 

(l) Gawian.-- Orders for tho supply of gainari {Gmelina arborea) 
planks to the value of Bs. 2,108-12-0 were received during the year under 
report, 

(m) Jarul. — Jarul (Tjagcrstroemui Jlos-rcgiii(e) scantlings to tho value 
of Bs. 30-0-0 were sold from the Chittagong llill Tracts division dtir- 
ing the year under report. 

(n) MtttclMcood Jogs, — Orders for the supply of simul {Bovihax mala- 
haricum), pitali (Traoia nudijlora), kndnm (Anllmcphalus cadamba), 
logs suitable for match manufacture weic received from vanous niatcli- 
Tiinnufacturing firms in Calcutta. 

(o) Miscellaneous timbers. — Orders for the supply of mixed timbers 
such as paldcasaj {Terminalia lomentosa), cliiclcrnssy {Ghvekrasia tabu- 
laris), gumar {QmcHm mborca), lampatia {Duabanga sonnerat hides), 
lali (Amaora wallicliii), toon {Ocdrela toona), ehapalish {Arlocarpus 
chaplaaha), champ {Michelia champaca), willow (Sah'r tetrasperma), 
siris (Albizzia IcbbGt), karam {Adim cordifolia), etc., to tho value of 
Bs. 1,641-2-9, were supplied from ILurscoug and Buxa divisions during 
the year under report. 



(p) Civit , — An onlor for the piipply of 20 tons of civil (Smntonin 
Jlonbnntla) nt Rb. 20 per ton f.o,r. Ckitlagong, was received from 
Jlessrs. Mansfield & Sons, Calcutta. 

III.— ExPJCniMCNTS AND RtSBAncir. 


(1) Tfood Techwiogtj. 

A ko}* for the idcutificiition of .11 Bengal timbers is lieing prepared 
nt the Forest Tle.scnrrU Institute, Deiim Dun. All species with the 
cxeqdion of one or two linvc been Bent to Dehrn Dun, and the rest will 
ho despatched soon from divisions. 

(2) Timber reasoning, 

Criireh ioona . — Reports on 10 tons of forest grown loon {Cethda 
loona) sent to the Utilisation OlBrcr. Forest Research Institute, Delira 
Dun, foi kiIn-Boa.soiiinc; experiment under Project Vll, for comparison 
with road aide toon, have not yet been received. 


(3) Timber Testing. 

(i) Ijogs of the following specious were pent to Dchro Dnn during 
1931-35 for test under Project VIII (Veneer nnd Plywood), 
iVrmfssfm (omtnluta , 
ra^unfxt 
.Irtofnryjw . 

(finrlim itrhcrta , 

iMjmtrimta J?e* rtjpvo' 

J/irtWia rAamjiit'o . 

Jhjifrwurjn, t turhiitalii* 


. Koncong. 
. Ktin'''c>ng. 


CWltBRtms Hill Trod*. 


(ii) Castanopm hy'<lriT,~-~A aaniplc of this timber was sent from 
Darjeeling division in 1931-35 for lest under Project VITl (Yencer nnd 
Ply-wooil) and the following report has been reecived 

" Pccled-gtccn. Slight evident o of etatn neat nap. Free from insect 
nttock and knots. Too fast grown. Peels coarse. \yooUy in spots 
nnd fibres pick up badly, l^unieroua cracks eaus’mg short lengths, 
Ufcdcps for ply-wood," 


(iii) To compare svith Orciria lHa folia, 6 logs of Gram veslita were 
bent to the Forcbt Re&careh Institute for testing under Project I from 
tho Kurboong Forest dividon during 1031-35. 

(iv) Gtnclina arborca, i. 

Artocarpits eJiaphiJia, •!. 

Diptcrooarpus ejtp,, >i. 

JtlicJicJia ebampaatf i. 
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Sample logs of tho above spcoics were sent to tlio Dolira Dun Forest 
Rcsearck Institute from Cliitiagong Hill Tracts division during 1931- 
35 to test their quality with a view to the possibility of extending their 
use outside Bengal. 

(ix) One log of each of the following species was sent to Messrs* 
C. Lazarus and Company, Calcutta, for test in the manufacture of furni- 
ture; — 


From Huiseong division — 

Chiokrassy {Ohitekrasia tabidaris). 

Pakasa] {Feminalia tomentosa). 

Chapalish {Artoearpus chaplasha). 

From Sundatbans division — Pussur (Oarapa moluccensis). 

No report has yet been received. 

(x) Sonneralia apdaU. — Two heora {Sonneraiia apdah) logs were 
supplied to Messrs. Mansfield & Sons, Calcutta, for test in heavy pack- 
ing and turned out to bo quite suitable for the purpose. 

(xi) Gmelim arborea. — One sample piece of gamari {Gmelim arborea) 
was sent to Messrs. Chittaranjan Croohet Cotton Manufacturing Company, 
Calcutta, for testing in making reels, etc., from Kurseong division, but 
no report has yet been received. 

(xii) Feminalia tomentosa, — One sample piece of laurel {Ferminalia 
iomentosa) was sent to Messrs. Coondoo Paul & Coy., Calcutta, for tost 
in the manufacture of wooden handles £com Kurscong division, but 
no report has been received. 


(xiii) MicMia champaca. — (a) Three specimens of champ (Micfidia 
cliampaca) wore sent to the Timber Advisor to the High Commissioner 
for India, London, for testing its suitability for making engineers patterns. 

(b) Alms ncpalensis. — ^Arrangements arc also being made to send 
3 more specimens of utis [Alnus wp((lensis) to the Timber Advisor to 
the High Commissioner for India, London, from India, for the same 
purpose. 


(xiv) Logs of the following species were sent to Messrs. Q. C. Law 
& Company, Calcutta, for testing their suitability in the manufacture 
of pencil and penholders 

(1) Hill loon {Cedrcla tnicroeaiyia) ..... From Ivalimjiong 

division. 


(2) Lnli (ilinoora inilitcAii) . . 

(3) Kainj)tl{i?Ms7ioyiaja«antea) . 

(4) Garaari ((7mcltna (irtorta) . . 

(6) Toon {Oedrela toma) , . 

(0) iUahogany {Steitlcnia maorophyllo) 


> . . From Kursoong 

division 

... Ho. 

. . . Ho. 

... Ho 

• . . From Chiltncona 

UiIlTroote. 



(7) Mnlatfn (JUacaranga dentievJala) 

(S) Do. {Maearavgn indica) , 

(0) Hattp.uli (Plcrofjicnnuni acnfolwm) 
<10) Ka^tI!l(jl/acIil{l<8l;anl6f(■t) . 

(11) La4uno(iitnooraroAi(i(la) . 

(12) Chnmp {MicheUa ehampaca) , 

(13) JiAmgaa {llori^eMia lingit) . 

(14) CliowTiiiilcy (Jlcliowia aimpUctfolta) 

(15) MamalCtigelhartUta tpiudtt) 


From BqxOi division* 
Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Ecports submitted by Messrs. G. C. Law & Co, 
above logs arc given below : — 


Calcutta, on the 


(1) Kainjal (BiscJioJia javanica ) : — Suitable for manufacture of 

pencils. 

(2) Lali (Amoora ualichii ) : — Suitable for manufacture of pen- 

holders and pencils. 

(3) Ganinri {Gmclina arborea ) : — ^Unsuitable for the manufacture 

of 2 )enGils and penholders. 

(4) Hill toon {Cedicla mieromrpa ) : — Suitable for pencil making. 

(5) Mahogany (Sivictcnia maerophyUa ) : — ^Duc to high price of the 

timber it cannot be used for the manufacture of pencils and 
penholders. 

(6) Toon {Cedreh (oone) Suitable for pencil making. 

(7) Malatta (il/acaranga denticuhta) 

(8) Hatipaili {Plerospcmum acriJoUum) 

(9) Kawla {Madiilus gaviblci) 

(10) Mawa {Engdharilia spicata) 

(11) Champ (ilffc/teha ehampaca) 

(12) Hamgua {Horsfeldia Mngii) 

(13) Chowripatey {Mdtosma simplidjolia) 

(14) Lasunc [Avioora rdkiluJca) 


1 


j Not suitable for 
^ pencil or penhol- 
der manufacture. 


J 

V Good for both pen- 
[ cil and penholder 
) making. 


(xv) Hand samples of the following species were sent to the Manager, 
Venesta Box Factory, Kamarhati, from Kurscong division, for testing 
the manufacture of making comer pieces of venesta tea boxes : — 

1. Eadam {Anthocephahs cadamba). 

2, Mainakat {Telramdes nudijlora). 


3. Pitali [Tmoia ntidijloia). 

4. Ohidcrassy {Ghuckrasia tabidaris). 

5. Ohatitean (Alslonia scJioIans). 
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6. Kainjnl {Bis<^iofa javanica). 

7. Plains kawla {MacMlus ffambhi). 

8. Paktnu {Lophopetahnn jimhrialum). 

9. Latikaram (Hymenodiclijon cxcclsum). 

No report has yet been received. 

(xvi) Shorea rohuita.—A comparative result of tost on sal [Shorca 
rohiifa) from Sulcna range of Kurseong division with sal from Knlim- 
pong and Jalpaiguri divisions (one consignmeni) received from the 
Foicst Research Institute, Dchra Dun, are given below : — 

“AMiough in the green condition, Kurseong snl appears to bo 
slightly superior to the other consignment, it has gone down in air-dry 
values showing poor improvement of strength due to seasoning. It 
has suflered considerably in sheer and tension in the radial directions. 
The ratio of tangential and radial shrinkage is also greater. All tliis 
points to a slightly greater tendency to split and check. 

It saws and machines reasonably well and is suitable for the usual 
run of purposes for which sal is put although it may check slightly more 
than other sal.” 

(4) Wood Preservation : — Nil. 

(C) Minor Forest Pioditco. 

Gnrjan oil.— (a) Tiro tapping of gurjnn oil doparlmcntally has been 
abandoned. 

(b) The results of the experiment on one poimd of gurjnn oil scut 
to Messrs. Jolmson & Nicholson (India), Ltd., Calcutta, from Cliittagong 
division during 1935-36 is not yet known. 

(c) A sample tin of gurjan oil was also supplied to tho Director of 
Industries, Bengal, from Chittagong division in 1933-34, for tost as 
to its suitability for paint manufacture but no report has yet been 
received. 

(<?) Some seeds and roots of Sajnum indicum were sent to the Bio- 
chemist, Forest Research Institute, Dchra Dun, for experiment us to 
whether it has the qualities of a fish poison. 

(6) Poper pulp. 

One ton of unbnrkcd gcngica {Excwcaria agallodia) was sent to tho 
Utilisation OfiTicor, Forest Research Institute, Dchra Dun, for 
experimental work on the preparation of mechanical pulp, but no report 
lias yet been received. 

Bamboos, — A specimen of Dendrocahmus JiamiUoui was sent from 
Kalimpong division to tho OfiScor-iu-chargo, Commercial Museiun of 



tlie Corporation of Calcutta, for o^^ibition according to his request, 
and it is reported to have been highly admired, 

Charcoal briqueUes. — Cryptomeria japonica is unsatisfactory both 
for fuol and charcoal, owing to its habit of sparking. 9 inaunds 36 
seers of Cryptmneria charcoal w'ere prepared and sent to Dohra Dan 
from Darjeeling division for test in making charcoal briquettes. If 
Ciyptomcria charcoal can be used in the form of briquettes, which do 
not have a tendency to spark, it will materially increase the saleable 
value of the Cryptomeria fuel. 

(7) Tatis Nil. 

(8) Wood working. 

(i) A mattue timur {ZantJioxylum budrunga) tree was felled and 
sawn up in the Buxa division for local experiment, as this timber was 
much used in the Dacca District foi furnitiuo making. The timber 
hos not behaved well there, cracking and splitting badly oven in the 
log when it was sawn. 

(ii) No report on the specimens of gurjan {Dipterocarpus turbinaius) 
sent to the Ceylon Government Eailways, Colombo, has yet been received, 

(iii) Beport on the specimens of sal (Shorea robusta) sleepers sent 
to Ceylon and the Sudan has not yet been received. 

(iv) Specimens of the following wore sent to the Utilisation Officer. 
Forest Research Institute, Debra Dun, from Jalpaiguri division ; — 

Dalbergia sissoo . . herbarium specimens. 

Trewia nvdifiora . . fruit, loaf, and wood speoimens. 

(v) Some Salix teirasperma was supplied to the Suporinteudent, 
Cordite Factory, Aruvankadu, for experiments. 

(vi) . Tali {Didiopsis polyantha) is abundant in Chittagong Hill 
Tracts dirision. It is required to test its strength to see if it could bo 
substituted for imported Oregon pine and if a market could be created 
for it. The Utilisation Officer, Forest Research Institute, Dehra Dun, 
says that the species has been added to their test programme and has 
asked for 6 logs to bo sent for the purpose. Arrangements have been 
made to send the logs to Dohra Dun for testing. 

(vh) The following samples of timbers wore supplied from Kursoong 
division ; — 

(а) One piece of gamari (fihnelina arborca) scantling to jVIcssts. 

CMttaranjan Crochet Cotton Manufacturing Company, 
Calcutta. 

(б) Two samples of chickrassy {Chuokrasia t(d>ularis) planks 

wore sent to Mr. B. N. Ghosh, Government and Railway 
Contractor, Delhi. 



(viii) Samples of lamol [Tcrminalia tommtosa) firom Kalinipong 
'division have been sent to railways and otliois, and it is hoped to bo 
I able to introduce it in the market. 

(10) Miscellaneous. 

(i) Medicinal plants . — ^Enquiries were made by Messrs. Birla Bros., 
Calcutta, regardiug medicinal plants available in the Sinchal range 
(Darjeeling division) and they were informed that Dycliroa Jdbrifuga 
plants were abundant, but no reply was received from the Company 
during the year under report. 

(ii) Introduction of silayo feeding of cattle in the Hills . — 4 experi- 
mental silo-pits wore constructed at Dilaram (Eurseong division), 
Sukiapokhri, Jorobungalow and Takdah (Darjeeling division) respec- 
tively. Thoy were filled with fodder collected from onr plantations. 
Grasses were collootod in preference to other speoios with the object of 
making good silage. 

The objects of tliis exporiment arc 

(а) To introduce the silage system to the local population and 

to encourage them io use this type of fodder when fodder 
is short during the dry season. 

(б) If this system is introduced successfully it should reduce 

lopping and cutting of prohibited speoios in the forest 
during the dry season by fodder cutters. 

(c) Another object in view is that if plantations are cut for fodder 
for the preparation of silage under departmental control, 
it will lessen the cutting of coppice and natural seedling 
recruitment in the plantations. 

(iii) The usual liaison was maintained with the Divisional Forest 
Ofiicers, Timber Advisory Officer to the Railway Board, Timber Advisor 
to the High Commissioner for India, London, and the Forest Research 
Institute, Dohra Dun. 


Geiwral. 

The Forest Utilisation Office is still of fairly recent origin in Calcutta 
having been cslablishod hardly 2 years back, but tho increased calls 
and invitations received for ieclmical advico and information more 
than justify the decision of transferring tho Headquarters from Darjeeling 
to Calcutta. 

A proposal for a joint bureau for controlling tho sales and publicity 
of forest produce of several neighbouring provinces in Calcutta is under 
the consideration of Qbvemment, 
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AUIiohrIi llic miixiimim possible timber oul-turn of the province 
is not sold, the qntinlifcy of building material ond soft wood that this 
province imports from foreign countries, including Burmnh, is amazing. 

'Wlicther this is duo to lack of facilities of extraction or transport 
or the unsuilability of indigenous wood, uiU liavc to bo investigated. 
It is ncccssar)’ to have a detailed survey made of tlie requirements of 
forest produce of the population of every dibtricl of Bengal, the source 
of their present supply, and the possibility of economic utilisation of the 
Province’s produce to satisfy these requirements. 

Calcutta is by far the most important timber market within the 
whole of India. As much ns 8,000 cubic tons of timber wore imported 
into Calcutta during the month of March ID3S by sea. 

To achieve the desired result the establishment of np-to-dnto saw- 
mills for better conversion, and the introduction of seasoning Idlns and 
impregnating plant for the improvement of our indigenous mntorials 
may be necessary. Lc^slntion and the co-operation of the Enilways 
and the Steamer Companies to transport our ranicrials at compotitivo 
rates of freights, may also bo necessary. 

Negotiations on these lines with tho authorities concerned havo 
already boon undcrtakcu. 


BIHAE. 

I.— Generai. Work or Arministratiok. 

The Forest Eosearch Oflicor, and the Working Plans Olficer held 
charge of the Utilization office dining the year under review. Tho 
assistance of tho Utilization Bangor was only available for a short time 
from July to December 1937, after which ho was attached to tho Working 
Plans office. 


II.— COMMEUCIAE AND EXI’ERIMENTAL ACTIVITIEP. 

Grading rules for tivibers. — At reported last year, grading rules wore 
printed, and complimentary copies wore distributed to all ouginccruig 
firms, principal contractors and consumers of the Province, and to Utilisa- 
tion Officers of other provinces. E.Ktrn copies on payment were asked 
for and supplied to several Divisional Forest Officers in the Central Pro- 
vinces, Bombay and Madras. 

Haihiay freight,- As a result of representation to the Superintendent, 
Bates and Development, as outhned in lost year’s report, success was 
achieved in getting the freight rates for charcoal from exporting stations 
of Siughbhum District reduced, with cScct from Ist Jtinuary 1938. 
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PubUmiy and propaganda , — Several enquiries were made for Indian 
Forest Eccord, Vol. XVIII, Part X, “Physical and Mechanical Properties 
of Woods grown in India ”, and these were forwarded to the Forest 
Bcsearch Institute. A few extract repiints wore issued free to Public 
Works Department Chief and Superintending Engineers. As mentioned 
last year, the four utilisation posters from the Forest Bcsearch Insti- 
tute were converted to linen backed pictures and distributed to 
all Engineers, District Magistrates, Engineering Colleges and firms, 
Divisional Forest Officers and Bange Officers. 

Besides this, pictorial postcards entitled “ Whnt docs the future 
require of you ” and “ Save your forests and prevent desolation ”, 
showing pictures of first quality sal alongside eroded country, u'cte also 
'widely distributed. 

Exhibitions . — ^Due to lack of funds and insufficiency of stall, the 
Department could not participate in the provincial exhibition at Patna. 

Khunti exhibition in Ranchi District . — Wo were invited to partici- 
pate in the second annual exhibition of agricultural products at IChunti, 
held in January 1938. Wood samples and minor forest products and 
several forest pictures and posters were sent to the exhibition hold there 
under the supervision of the officiating silvicultmal Forester. The 
exhibits were well displayed in the lecture hall of the Middle English 
School alongside the oxliibition ground. Mr. J. N. Sinha, E.A.C.F., 
also delivered two lecriires in English and on the third evening officiating 
Forester 'JI. Bodra, delivered one in Uraon. The lectures wore much 
appreciated. We have now a good collcctiou of two hundred and 
eighteen slides as subject material for lectures. 

A certificate of merit was awarded by the Managing Committee of 
the exhibition. 

Ranchi cxJiibitimi . — On return from Khunti, all the exhibits, phis 
others from the head office, were exhibited in Banchi Gait Park in a 
Swiss cottage tent. Several bo.xcs of seedling plants were also exhibited 
and some '>ycto sold. 

Santal Parganas exhibition.— The Divisional Forest Officer, Santal 
Parganas, again requested for exhibits for the Dizla niela, but owing to 
the short notice given none could bo sent. 

All-India fibre exhibition at Calcutta. — E.xlubit3 of rope made otsabai 
grass (Pollinidiuni anguslifoliuin) and Bauhinia vahlii creeper were sent 
to this exhibition hold on the 10th March 1938. 

Picture frames with celluloid fronts for grouping full size photos on 
Wood Pre.'.ervation, Bcolamation, Grazing, Erosion and Denudation, 
Transport, and Seasoning of Timbers have been made. More gi-oups 
arc to bo framed this year. Those piotuie.s will bo invaluable for edu- 
cational purposes at exhibitions, 
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Experience has shown, and is showing ever more clearly, that props* 
ganda and education of the general public, and of the engineers of the 
Province, in forest matters, is one of the main duties of the Utilisation 
office. During Jlr. Kamesam's hurried visit in July 1936, one engineer 
confessed that “ We engineers know little about the value and strength 
of timbers and have few books to guide us 

Since then much has been done to improve the position by getting 
the Forest Research Institute to send appropriate literature sometimes 
free, sometimes on purchase, while the Institute’s posters are now in 
the hands of all en^eers. But in order to keep engineers abreast of 
current thought and practice in timber engineering they should receive 
regular supplies of current literature. One of the most offeotive ways 
of doing this is to circulate to them monthly timber periodicals. 

From the monthly bibliography of the Imperial Forest Institute, 
Oxford, two periodicals have rocentiy been selected, one American, the 
other British, which practically covet the whole ground of timber 
engineering aotiviiy. Copies of these periodicals have already been 
circulated to the Chief and Superintending Engineers and have been 
very favourably received. Cyclostyled copies of summaries of the more 
important issues have also been sent to all Executive and District 
Engineers, and these have evoked immediate requests &om several for 
the favour of receiving the magazine itself for perusal. The Superin- 
tending Engineer of Bhagalpur especially wished to circulate copies 
to all his Executive and District Engineers. It is impossible for one 
single copy of each magazine to do service for all engineers. Besides 
this. Divisional Forest Officers ought to keep abreast of the times. 

To organise this education in timber matters cSectively, siy copies 
of each magazine monthly, ore required. The cost would be about 
Rs. 170-0-0 annually. Two other books obtained with the help of the 
bibliography, namely^^Timber Connectors and a wood preserving pamphlet 
showing how concrete roadways are attached to the timber substruc- 
ture, were also circulated to engineers, but each engineer should have 
his own copies 

The annual limit of Rs. 300-0-0 for periodicals in the whole circle 
was never intended to meet a situation such as this. At present, in 
order that engineers shall receive even the one circulated copy, money 
badly needed for other forest periodicals has to be curtailed. Glovern- 
ment have been approached to increase the grant to Rs. 600-0-0. 

Much work on propaganda was done during the year, and valuable 
information 6om pamphlets and periodicals Avas brought home to 
engineers through cyclostyled copies. 

The proposal for erecting an Asou treated bridge over the Subarna- 
jekhp riyer on the Piska-Daladali road, by the District Engineer of 
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Banchi, may peiliaps be attributed to tbe result of this propaganda. 
The total cost f.o.r. Bauchi, for treated sawn timber was ostiiuntcd to 
be Bs. 2-11-9 per c. ft. 

Sitnumry of Results. — In pursuanco of the Utilization policy, the 
Forest Bescarch Officer surveyed inland and foreign markets for estab- 
lished contact between consumers and suppliers of forest produce. 

Tu'o trial wagon loads of guinliar {Gitielina arborea) and ckiWil 
(Bohptelea integrifoKa) in 8", 10", and 12" squares, have been arranged 
with a contractor for testing as a moulding wood. The consignment 
is expected to be despatched by June 1938. 

The visit of Mr. Trotter, Forest Utilisation Officer of the Bcsearch 
Institute, at the end of January 1938, has stimidated interest in Bihar 
timbers. The suggestion that pre-fabricated Ascu treated sal might 
bo used for the erection of coolie huts is being followed up. 

Principal, Indian School of Mines, Dhanbad. — ^This Institirte requires 
woods for furniture making. Samples of Plerocarpits marsupium, Albiz- 
zia procera, Tcrminalia iomentosa, Gnielim arborea, Bynienodiotyon 
exce^im, and Iloloptelca iniegrifoHa were sent for his approval. He 
subsequently placed orders for well-seasoned pieces. 

Samples of sixteen commercial timbers were made and supplied to 
the Orissa States Forest School urith a short description of their uses, 
weight in lbs. per c. ft. at 12 per cent, moisture content, and approxi- 
mate annual yield. 

General Engineering Company, Qaya. — ^As a result of supplying posters 
to this firm, wo "wore requested to arrange for a supply of treated wood 
for constructional purposes. 

Gun stocks, — Samples of safed siris {Albizzia procera) were supplied 
from Fainmau to Messrs. MuIIick & Co., Patna, for testing as gun stocks. 
They reported that the sample was cracked, otherwise it was quite suit- 
able. The cracking was attributed to that particular specimen being 
unseasoned when supplied. 36 Albizzia procera planks in sizes varying 
from 6' X 18* X 6" to 8' X 6" X 11" arc now being seasoned in the Ohip- 
‘ padohar seasoning shed since March last. Samples of 6" thick planks 
will be sent for trial after 18 months’ seasoning, and the 1^* thiclc plank 
after the rains. 

Tool handles. — Babu Tarapado Bose, well versed in mechanical engi- 
neering, has been given a lease in Singhbhum for dhaura (Anogeissus 
latifolia) with option of also Inking karam {Adina cordifolia), atjun 
{Temiinalia arjuna), amsabila {MitragyUa parinfolia), safed siris (Albiz~ 
!fia procera), kendu {Eiospyro^ mdanoxylon),, sidha {Lagcrslrcemia 
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parviflora) on a royalty basis, 26 dhmra {Anogeissus latifolia) and 24 
trees of otlier species have been felled by bim and he is now seasoning the 
converted material at Cbakradharpur. His machinery has arrived and 
he is busy erecting it. He hopes to extract to Chakradhaipur by petrol 
lorry as this is considerably cheaper than railway freight phis double 
handling charges. 

As mentioned last year, wo arc still awaiting samples of tool handles 
from the Forest Eesearcli Institute made of iendtt (Diospyros mehnoxy- 
lon), stdha (Lagerslramia parmjlora), dlmira (Anogeissus latijolia), husum 
(ScMeicIiera trijiiga), asan (Tcrminalia tomentosa), and dluanan (Grewia 
tiliwfolia). These arc to be sent as soon as the wood is seasoned. 

Match woods. — Several enquiries for woods suitable for match manu- 
facture were received diuing the year. Sahi (Boswcllia serrata), char 
(Bttclianania latifolia), simul (Bombax malabariciim) and amra (Spondias 
mangifem) are the commonest species in this Province. 

A definite order for 1 ton BoitcelKa serrata a day is expected from 
hlossrs. B. C. Boy &: Co., Bnnclii, but our supplies of match wood species 
are too limited, and it is doubtful if the full requirements can be met. 
However, the question of cnumcraiaon of salai (Bosioellia serrata) in 
Palamau division is under consideration. 

Bomcood species.— Our supplies of boxwoods are far too small to 
meet the demands of enquirers. 

Foreign marhel. — ^An enquiry from the High Commissionor for India 
has been received for sending samples in 12* x 6* X3* sizes of species 
suitable to replace Alston ia for pattern making. Samples of nine 
different species were sent, tlirce of thorn being bettor than Alstonia 
itself. We are hopeful of receiving an order. 

Electrical poles. — 240 light transmission poles, of 300 lb. carrying 
capacity, acre supplied to the Darbhangn-Lahoriasarai scheme (65), 
the Banchi extenmon scheme (26), and to the Berhamput Electrical 
Supply Company (160), for wliicli a royalty of Ks. 6-0-0 per pole, less 
5 per cent, commission to this olEcc, was received by Divusional 
Forest Officers. 

Bihar grid sc/ienis.— Acting on press reports, enquiries to the 
Electrical Inspector elicited the information that at least 10,000 poles 
would be required. Government were notified that if orders were to 
be placed with us, at least 18 months notice should bo given for collecting, 
partly seasoning, impregnating and again seasoning the polos. The 
Special Officer now in charge of the scheme was advised that a special 
rate of 0-12-9 per c. ft. for impregnation would bo quoted to Govern- - 
V ment by Callender’s for any poles required for that scheme, which means 
that the 300 lb. class pole of 30' length would cost about Bs. 13-0-0 and 
the cost of 500 lb. pole of 36' would be Bs, 16-0-0 or Bs. 17-0-0. 
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(1) Wooi technology . — ^NiJ. 

(2) Timber seasoning. — A. second seasoning shed has been constructed 
at Goilkera, with 8 stack capacityj for Ks. 840-0-0. The first seasoning 
shed at Ghippadohar is already in use for supplying Messrs. Tatas with 
moulding woods of ehilbil (Holoptelea integrifolia) and gumltar (Omelina 
arborea). 

(3) Timber testing.— "Sil. 

(4) Wood Preservation. — ^Thc Ascu plant has been finally installed at 
Goilkera as the most convenient centre for the Singbhum forests. Mote 
than 600 poles have been impregnated in this plant and 240 have been 
sold. 

(6) Minor Forest Produce — medicinal plants. — Several enquiries for 
a list of medicinal herbs and plants were received during the year. A 
booklet giving botanical and vernacular names of all medicinal plants 
and herbs found in the forests of Bihar and Orissa is under compilation. 
This will be printed and circulated to all Pharmneoutical Institutions. 

(8) Grass.’ — ^The Talchat sabai grass factory has sent samples of mats 
weaved with sabai grass {Pollinidium angialifolium) to a firm in England, 
from samples supplied by the Forest Department. Those have been 
appreciated. The firm’s requirements are for mats in 40 yards lengths, 
in widths of 12', 24' or 36', 



(9) "Bay . — ^Results of analysis of grasses, sent from Palamau division to the Agricultural Chemist, Sabour, ore given 
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All these grasses po'sess good fodder valac. 7m Is better than others. They aro os good as elephant gnas (grecn)< 
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(11) Miscellaneous. — Floating, CImbassa divirion. — ^Attempts are 
being made to make the Eoro river floatable for the 12-14 miles 
stretch from the Protected Forest 30 to Chaibasaa. Four floats of 
salai wei’c made at Roro, and a raft of 10 poles of 30'-32' length was 
tied to them for experimental floating. Several sharp bends in the 
river were met with, whicli could not be negotiated by such long poles, 
and it was found necessary to cut them in two. The raft reached 
Chaibassa the following day. If floating is to become feasible, the 
f curs'es in the river must be widened, the rapids must be cleared, and 
launching must bo delayed until there is a suitable Jieight of water. 
Tlio river has since been treated a.s far as Barabassa near Baipi, and 200 
sal poles have been stacked ready for further trials this year. The 
total expenditure incurred was Rs. 299-0-0. 


CENTRAL PROVINCES AND BEEAR. 

General. 

This part deals with the experimental work connected with 
the utilization and marketing of forest products, and the general com- 
mercial activities of the Forest department. The work is in charge of 
the Forest Utilization Officer, Khan Sahib Abdus Salam, Extra Assistant 
Conservator of Forests, who held charge of the post throughout the year 
under report. 


Experimental and Commercial Activities. 

New markets for electric transmission poles of teak and Polyalthia 
cerasioides were opened up during the year. 

Saw Mill. — ^Tlio Allapilli Saw Mill turned out 81,442 (66,860) cubio 
feet of sawn timber. The sales compared as under : — 



Quantity. 

Amount. 

Sawn tiinbor 

C.ft. 

177,440 (16C,031) 

78,340 (70,111) 

4 

Its. 

2,32,443 (1,03.123) 

1,32,012 (1,10,840) 

Total 

205,788 (226,741) 

3,04,465 (3,12,072) 


I2 
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Tlio dotails nro given below: — 

(1) lags. 


Kind of i>rpdu€('. 

Clw 

QunnttI), 

Amount 

rft(p iMr 

1 ft 






C ft 

lln 

Its. 1 , r. 

Tiiikla>;« . 


. 

. 

\ 

73’ 

l,8t0 

£ 8 3 

I> 1 




2A 

78 kOH 

1,24,101 

10 3 

I)D . . . 




£11 
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1 4 1 
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.. 
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4 
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c 
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• 
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• 
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(2) Satm Timber. 


Kind of ]iro<1ur< « 

na» 

Quanlll}, 

Amnitiit 

Airragr 
tatp iirr 
r II 






c,rt. 

111. 

itu A r 
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• 

I 
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31,730 
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• 

** 

Ol.SOT 
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• 

9 
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1 
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3,1 PO 
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* 
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s 
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1 
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1 
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u, 

2 0 8 
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1 

10 

40 

3 U 10 
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Teak fcaottlngi , . , 

• 


4 


0,712 

0,591 

0 15 8 

'Jrakbattnii . , 



. 

.. 

4,110 

2,780 

0 10 10 

TI'aV plftvilA • « • 

• 


. 

• « 
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760 

1 11 r> 
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• 

.a 

1 

1 

1 7 0 


Toth 

• 
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1,32,013 
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Sleepers. — ^Tliis was the second year of the Uiree-ycar contractr and 
no dilficttlty was experienced in complying with tlio indent. A larger 
number of contracts was undertaken during the year and receipts com- 
pare as under : — 

Contracts undorttikcn ..... 25 (14) 

Number of sicopora ...... 06,167 (00,031) 

Value Its. 2,40,220 (2,09,789) 

Hand Sawivg — Sal. — The hand sawing of surplus timber into small 
dimension stocks was continued in all the sal divisions. The quantity 
turned out durmg the year was 87,849 c. ft. (90,709 c. ft.). 

Teak. — ^Hand sawing in the Bori coupes was continued, and 22,070 
0. ft. of small sizes wore sawn and sent to Taku depot. Tlic market 
for this timber continued to be good. Similar operations were also 
revived in western Hoshangabad and the material fetohed good prices. 

Experimental sawing of logs into squares at Eilichpur depot proved 
successful and encouraging prices were received. 

Paper Pulp. — ^The firm of Messrs. Narrondas Manordas of Bombay 
are examining the possibilities of crectmg a pulp factory utilizing Dendro- 
calamus strictus as its raw material and the vicinity of Chanda has been 
Suggested ns n possible site, in view of the fact that the essential condi- 
tions as regards water, lime, coal, power, adequate raw material, labour, 
land, etc., appear to bo fulfilled. As both Clianda and Ballarshah arc 
on the broad gauge railway the nccc.<)sary chemicals can also easily bo 
imported via Calcutta, Madras or Bombay, and the c.xport of the manu- 
factured pulp and paper will also be equally easy, llcprcscntativos 
of the firm visited Ballaishah in January and appear to have been satis- 
fied with regard to the suitability of the silo. A. rough trace of the forest 
areas has been supplied to them to facilitate a survey of the areas under 
bamboo, for which work the services of an exporicnccd Banger is to bo 
placed at their disposal ftcc of charge. 

Plywood. — A rcpro.sentativo of a Delhi firm has shown a desire to 
oiect a plywood factory for the utilization of salai [BoswcUm serrtUa). 
A possible site near Khirldya on the G. I. P. Bailway lias boon suggested 
as the result of an interview of the interested party with the Chief Con- 
servator of Forests, C. P., and the Inspector General of Forests, Preli- 
minary information required by the firm regarding the supply of raw 
material is being collected from Nimar, Mclghat, Hoshangabad and 
Betul divisions, and the utilization of laurd {Termindlia tomenfosa) and 
Italdu (Adina cordifolia) has also been suggested. 

Match Industry. — ^Tlio Chanda Match Works continued to Avork 
tlu'oughout the year. Thq factory turns out 100 gros.scs of match boxes 
a day. The semal of North Chanda division supplied at oouoobsionul 
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rates is not found to bo satisfactory for splints owing to its brittleness 
and brownish colour. Tlie Manager is prepared to try other soft wood 
species but these are not n\'ailablc in commercial quantities. The Silvi- 
culturist was consulted, and liis suggestion to experiment with Hymc- 
nodictyon excelsim as also to colour the splints has been tried with 
satisfactory results. 

Gun Carriage Factory . — One order for 3,195 cubic feet of sal logs 
valued at Us. 3,738 was undertaken during the year and supplied from 
Mandla, Bnlaghat and Raipur divisions, and another for sawn teak worth 
Rs. 764 was supplied from South Chanda division. 

MisocUiAKEOUS Tiubbrs. 

Garari (Gleistanthus coUinus ). — ^The demand for poles of this species 
was steady, 3 orders for 2,100 poles w’ere undertaken and supplied from 
South Chanda division. Eilorts to develop the market w’ore continued. 

Gardenia latifolia . — One wagon load of this wood from 2forth Chanda 
division was supplied to a cabinet making firm in Naveari. 

Haldu (Adtna cordifolia ). — Orders to the extent of 1,200 cubic feet 
of this timber wore undertaken during the year and supplied from South 
Chanda division. Demand for this species continued on a limited scale. 

Maida hhri {Lihm sebijera ), — ^Thc sale of this species in the Chhind- 
wara di-rdsion realised Rs. 45 against Rs. 20 in the previous year. 

Pdlyaltlm cerasoidcs . — new market for the poles of this species 
was created during the year and negotiations for placing orders woro 
in progress. The demand is sure to increase if supplies are possible. 

Saja (T&minalia tomenlosa ). — ^286 cubic feet of this species were 
collected and sold by auctions at Khirkiya. Orders for rough squared 
logs to the extent of 1,600 cubic feet were undertaken and supplied from 
South Clionda. 

Sahi (BosieeUia serrala). — A. firm in Bombay was supplied with 
samples of sahi wood from Nimar. 

Semal (Bombaxmahbaricum ). — ^The auction sales of this wood fetched 
better prices, giving an average of Rs. 9-14-7 per tree as compared 
with Rs. 7-9-9 in the previous year. 

Suriya {Xylia xylocarpa ). — wagon load of this timber was supplied 
to the Nizam’s State Railway from South Clianda division. 

Tinso {Ougeinia dalbergioides ). — ^There was a good demand for this 
timber, and 7,012 cubic feet collected at Taku depot during the year 
were sold readily. Small quantities of poles were collected in rough 
squared form at Ellichpur depot and were sold by auction at satisfac- 
tory prices. 



Pit-props,' — Orders for pit-props nmounting to Rs. 10,520 wofe 
secured from various collieries during the year and supplied from HosLaii- 
gabad, Maiidla, Balaglint and Chanda division. The demand for pit- 
props of sal has fallen oil as tliis species is said io deteriorate rapidly. 

Electric tmnsmission poles. — E new business was developed by opening 
up a market for long teak poles. An order from Messrs. Callenders’ 
Cable Construction & Co. Limited, of Bombay, was undertaken, and 
383 poles supplied at Itnrsi before the close of the year. Small quan- 
tities were also collected at Ellichpur and IChirkiya depots and disposed 
of by auction. Hic following table shows the number of poles handled 
diuring the year and the amoimt realised : — 


Depots. 

No. of 
poles. 

Quantity 

0. ft. 

Bevenuo 

icallsod. 








1 

Us. 

Nlliolipur 

« 

• 


• 

• 

70 

•100 

•125 

IChirkiya 

* 

« 

« 

* • 

• 

06 

• • 

342 

Itam 

• 

• 

« 

• • 

• 

383 

2,686 

3,181 





I’OTAt 

• 

667 

• » 

t 

3,047 


Charcoal. — ^The eharcoal industry is making headway throughout 
the province. To encourage the use of “ Frikilns ” (a kiln invented, 
at Bohra Bun for dry conversion of wood into charcoal), several 
merchants were persuaded to make trials. So far, only two of them 
have obtained drawings with a view to have the kilns made locally. To 
give an impetus to the industry, the department is getting a ‘ IVikiln ' 
made locally for demonstrating ii^ use to the students at the Forest 
School, Balaghat, and to the public. 

Bamboos. — The departmental exploitation of bamboos was continued 
in Kota, Sonnkhan and South Loan, ranges of Bilaspur division, and 
a revenue of Rs. 34,827 (23,310) was realised. 


Timbhr Testing. 

Samples ot Zizyplm jujubn, Zmjplms xylopyrm and Zizyplius mgosa 
from Melghat and Nimar divisions have been supplied to the Timber 
Adviser to the High Commissioner for India for trial. The ohnrcoal of 
those species is required for making gun powder. The results of the 
trials are not yet laiown. 












I 

Gardenia htijolia. — ^Thc Linen Industry Eescarcli Association, 
Bcscarcli Institute, Lambeg, Autiim, Ireland, is in searcli of a substi- 
tute for boxvs'ood fox qjinning Toilers. Gaiienia lalifolia bus been 
suggested by tbe Forest Bcscarob Institute. Four small samples were 
kiln seasoned attbc Gun Carriage Factory, Jubbulpoie, and supplied 
to the Director of tlie Association. Besnlts of the tests arc awaited. 

Salai [Boswellia serrata). — ^Four logs of tbis species are being supplied 
from Nimor division to tbe Besearcb Institute, Dchia Dun, for testing 
the suitability of this wood for veneers. The collection of the logs was 
in hand at the close of the year. 


Minor Forest Produce. — iae.— The amount of lac collected during 
the year is given below : — 


Divieion. Qnantily. 

Mds. 

Saugor . 

Uamoh . 

Bilaspnr . 

Balagimt . 

JotbalpocQ 
Boipur . 

Sconi • 

Bhnndara 
Hosltaogabad 
Cbhindvani 

Total . 6,344 (3,C80) 


1,201 (848) 
2,053 (1,803) 
30 (ml) 
ml ( SB) 
160 ( 02) 
143 (263) 
347 (284) 
438 (200) 
07 ( 63) 

3 (nil) 


The collection shows 50 per cent, inci'casc in quantity but tlie receipts 
fell on ing to a drop in the T. N. price fcom Rs. 24 to Bs. 16-8-0 per mound 
during the year. The revenue realised is detailed below : — 


Oirolcs. Beromie. 

Rs. 

Eastoni ........ 30,400 (31,620) 

Csattal ........ 4,006 (4,714) 

IVostom ........ 06 (680) 


Total . . 36,131 (37,032) 


Jtusa grass. — ^The demand showed a slight improvement as a result 
of which the leases fetched Es. 5,319 as against Rs. 2,100 last year. 
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Kulu gum . — ^TIio domimd for gum haraya from Stcmdia mens was 
good but prices were low. Tbo following q^uantitics were exported from 
Bombay Port to various foreign markets during the year : — 


Exported to — 

United Kingdom 
Aden and Uopendcneics 
Gcminnj . . 

franco . . 

Belgium • . . 

Kothorlanda . . 

U. S. A. out Atlantio coast 


Cwt. 

. 1,173 

4 

. 29,703 

. 2,037 

. . 201 

. 7,003 

. 36,686 

Total . 76,009 


An investigation started by the Silviculturist .during the year to 
determine the best method of tapping the tree is described in the Silvi- 
culture portion of tliis report. 

Departmental collection was continued in Saugor division which 
now includes Damoh also. Tapping on a small scale -was undertaken 
in Nagi)ur-Wardlia, Nimar, North Chanda, Jubbulporo, Bilaspur and 
Amiaoti divisions. 

Bovenuo realised from sales of the gum was : — 

K-». 

Knelom Circle . 0,710 (12,357) 

Crntml Oirric 30 ( COO) 

Western Circle ....... 418 ( nil ) 

Total . 10,107 (12,060) 


Katha . — ^TJie demand for tho manufacture of katha appreciated, 
and Icnse.s were sold in most divisions of tho ISastom and Central Circles, 
lloshnngnbnd division in (he Western Circle showed a marked improve- 
ment in receipts, Its. 5,051 Were realised as against Bs. 100 in tho previ- 
ous year. Total revenue from this source was as under ; — 


Circle. Kovonne. 

Ks. 

Kostem 11,180 (11,760) 

Central 3,800 ( 1,000) 

Western 6,061 ( nil ) 


Total . 20,631 (12,750) 


LeaiKs . — Tho bidi industry in tho proviuou is on tlio rise, Tlio 
demand for lendu {Diospijros mdanoxylon) loaves coutimiod to bo good, 
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throughout the year and resulted in better sales of the leases, A lease 
for collecting the leaves was sold for the first time in West Berar division. 
Total receipts were as under : — 


Circle. Rotenne. 

Bs. 

Eastern 0,717 ( 6,202) 

Central 62,330 (66,135) 


Western 6,104 ( 1,893) 

Total . 66,100 (03,322) 

Fruits and seeds . — Revenue realised from the sales of nuscclloneous 
fruits and seeds was Rs. 7,468 (Rs. 18,701). 

Grasses. — Sabai grass was sold by annual leases realizing a revenue 
of Rs, 1,266 against Rs. 1,313 in the prenous year. 

Harra (Myrabolans ). — ^The prevailing prices were as under : — 


Fartlculnn 

Marelt 

lose. 

JiBTcb 

1037. 

Julv 

1037 

bept 

10J7. 

Dee 

1037 

Mnreh 

1038 


as < F 

as A r. 

ns A. F 

mm 

Us A F. 

as .« r 

■tubbuIiKiro aicrnjic 

1 1 0 

1 11 0 

17 0 


1 14 0 

10 0 

Jiibbulpore Ho, 1 . 

10 0 

1 14 0 

1 14 0 


2 12 0 

1 12 0 

Crushed 1 . . « 

2 0 0 

3 2 0 

3 2 0 

mm 

3 12 0 

3 4 0 



were as under 


Year, 

Quantity. 

Cwt. 

1035-30 

1030-37 

1037-38 

500,072 

The contract for the Balaghat division was sold for a period of 3 years. 
Tina change was well received by the contractors and resulted in bettor 
revenue. Revenue realised from this source during the year was : — 

Circle, 

Bevenuo. 

. Bs. 

Bn stem 
Central 
Western 



Totaii . 24,272 ( 0,820) 
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Misoellantious. 

Lomj Iransporl. — Tlio Allapilli Timber Transport Company workefl 
satisfactorily throughout the year. It transported from Allnpilli to 
Balinrshah — a distance of 62 miles — 260,963 (219,695) cubic feet of 
timber during the year. 

Mechanical transport is gradually but steadily increasing amongst 
coni met ors. Five imviatc loirics in Balnghat, two in the Mclghal, one 
in Iloshangabad and two in Nagpur- Wardha divisions, were employed 
for transport of sleepers, timber, bamboos and charcoal from forest 
to rail-licad at the ordinary cart wages paid by the department or by 
forest contractois. This is a healthy sign, and it is expected that in 
due course the people of tlie province will learn to undertake bigger 
ventures. 

Jiaihmy concession. — As Taku, Tiinnrni and Khirkiya depots are 
being visited bj’ merchants from distant markets of Northern India and 
Central India, the llailway authorities Irnvc been approached to consider 
the possibilities of stopping Mail and Express trains at these stations. 

Lahore exhibition. — One merchant of Lahore exhibited at his own 
expense furuituro made from Allapilli teak at the Lahore Exliibition 
held in 1938. 

All-In<}i<t fibre exhibition, Calcutta, — Speoimens of fibie of the 
follou'ing specic.s wore supplied to the Conunctoial Museum, Calcutta, 
from various di^^s^ons for the All-India fibre e.vhibi(ion Jiold at Calcutta 
in 1938 

Bauhinia viahbarica, B. racemosa, B. vahlii, Buka frondosa, Carcya 
arhorra. Ficus bemjalaim, Grewia hirsuta, G. tilmfoKa, Ilvlickrcs isora, 
llytnmodiclyon cjcelsum, Kydia calycina, Oiigcnia dalbinjioidcs, Phwnix 
acavlis, PoUhiiditm binaium {Ischwnmm angustijolium), SterouUa urens, 
S. villosa, and Thespesia lantpas. 


MADRAS. 

I.— GeNEKAI, WOftK or a»ministratiou. 

The Forest Utilisation Officer continued to be in charge of the work 
I'Ounecled with the utilization of forest produoc and studying market 
conditions, attending to reseaich and propaganda. Tie also looked 
after the oiganiwition and supply of track and special-sized sleepers 
to the Railwa)' and of timber supplies to Government departments and 
other special markets. 
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II. — ExPERUtENTAL AJTD COMMERCIAL ACmiTIES. 


(1) Sleepers . — Joint nnnuni inspections with railway officers of the 
cxpoiimcntal treated and untreated and test length sleepers laid in the 
several section of the South Indian Bailway and M. and S. M. Railway, 
were made ns usual. Tltc species inspected were : — 

Diplerocarpus indicus. 

Cvllenia cxcelsa. 

Evgenia gardneri. 

Pccciloneuro7i indicum. 


1 

|. Treated. 

J 


Pwciloncuron indicim. 
Eugenia gardneri. 
Dalbergia htifdlia. 
Hopea parvijlora. 
Mesuaferrea. 

Xylia xylocarpa. 


1 

I 


Untreated. 

I 

I 

J 


The inspection of Jlardmekia binata sleepers laid in the Godavari 
district had to he postponed for want of time. 

(2) "Wood presermtion . — The question of the supply of Jlscu treated 
wooden poles to the Electricity Department was investigated. Definite 
ticfion has not yet been taken though proposals have been made 
to Govcmnicut for the installation of an Aseu or Creosoting plant, and 
Government orders are awaited. In the mennldinc arrangements have 
been made to supply imtrcated teak and miscellaneous hardwood poles 
to the Electricity Department. 

(3) Osmose uood preservative , — ^Thc Eodaiknnal Municipality have 
purchased and erected transmission poles of Pivus insignis treated with 
Osmose preservative in Eodaikanal, and the results have to be watched. 

(4) Timber seasoning . — The question of proper seasoning of hnid- 
wood sleepers has again been taken up by the Department, and it is 
proposed to start an experiment on tiie lines indicated by the Forest 
Research Institute, Debra Dun. 


(5) Strength tests . — Tho results of strength tests on pine poles sent 
from the Eodaikanal plantations, Madura dimion, have not yet been 
received ficom the Forest Research Institute, Dehra Dun. 

The report of strength tests of Palmyra poles sent from Cnddapah 
North has been received. The results indicate that Palmyra poles are 
suitable for electric transmission poles and are about equal to sal poles 
in tho matter of strength. 



137 


(G) Paper pulp— Botha grass {Cymhopogon cohratus ).- — ^Tlie Rcnii- 
comuiercial tests made at tJie Foiost Pcscnicli Institute, Dehra Dun, 
on the suitability of bofJia grass for paper pulp indicate that this is suit- 
able for the production of cheap grades of paper with an admixture 
of a percentage (about 25 per cent.) of some long-fibrcd pulp such as 
that of bamboo. 

(7) Statistics regarding the approximate quantity of bamboos and 
grasses available in tlie forest divisions of this Presidency were collected 
and submitted to the Chief Conservator of Forests, for communication 
to the Forest Bcsearch Institute, Dehra Dim. 

(8) With a view to find out the importance of growth rings in grading 
and utilization of timbers, teak logs from thinnings from Amarampalain 
range, Kilnmbur division, were sent for test to the Forest Research 
Institute, Dehra Dun. Tlic first consignment was lost by the Railway. 
Another consignment is now being sent. 

(9) Authentic speoimons of wood, and botanical specimens of vaiious 
timbers required by the Forest BcscarcU Institute, Debra Dim, arc being 
sent to the Forest Research Institute. 

(10) Wood working,— (a) Shvllles : With a view to find out timbers 
suitable for shuttle manufacture, arrangements have been made for the 
supply of Mesua fenm, Jlopca parmjlora, Anogdssvs htifolia, Ptcros- 
pernmn rubiginosxm, Padloneuron indicum and Ilardwickia bimta, 
for test at tbo Forest Research Institute, Dehra Dun. 

(i») Timber redstant to teredo attack for luirbovr ivories : Supplies of 
Biichofia jamnica from Mangalore North division have been mndo for 
practical tests in the Vizagapatain, Madnis and Cochin Hnibour works, 
in order to test their power of resistance to tlic teredo borer. 

(c) Drawing boards.— Ssaaplea of Ounarium strictum, Lophopdahnn 
wightianum and IJyincnodictyon arcrhvm wore heat to Messrs. Barton 
and Co., Baugaloie, for test, but the firm has stated that flipy were not 
suitable for making drawing boards. 

(d) Motor hm bodies.— The Joint Timber Advisory Ollicer, New Delhi, 
was interested in tbo use of possible substitutes for Dulhergin sissoo in 
motor lorries. The names of timbers used by the. local firms, vie., 
beutcak [Lagerstra'niia hvreolaia) for bottom fraine.s and bodies, Bombeu 
malabarivuvt for roofing (covered rvith galvanised iron) teak and white 
cedar {Dysoeylum malabarioum), were eoimnuniented to him. 

(c) il/fl/e7i imnnJachire—Emlia roxburghiawi was reported by (ho 
Western India Match Co. as being good for splints ; Ailnnthus malabarka 
is also very useful in inateb mannfnotnre, but supplies M Ailanfitus nro 
reported to bo scaroc, 
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(/) Wooden handles.— Meases. Cooadoo Paul and Co., Calcutta, were 
interested in Greima tilioefolia for the manufacture of tool handles. This 
film was supplied uith samples from the Nilgiris division, and their 
report is awaited. 

[g) Novelty brush backs . — Samples of figured teak, rosewood, poon, 
laurel, gluta, red sandeis, pali and sandalwood are being sent to the 
Indian Trade Commissioner, U. S. A., Calcutta, in response to an enquiry 
forwarded by the President, Forest Besearoh Institute, Dehra Dun. 

{h) Pencil manufadure . — Small samples of the following timbers 
weie supplied to the Madras Pencil Factory for teat as possible pencil 
woods : — 

1. lloligarna armUiana. 

2. Pretnna tomentosa. 

3. Trewia nudiflora. 

4. Bo)nbax malabaricum. 

6, Sterculia urens. 

6. Hymenodidyon exedsum. 

7. Pterospamtm rubiginosum. 

8. Spondias mangifera. 

9. Eex mghtiana. 

10. Salix tetrasperma. 

The firm reported that none of them is suitable except the last five 
on which tests have not been completed. 


11. Cdllitris rhoniboidea. 

12. Swietenia maoropJiylla. 

13. Pinus insignis. 

14. Pinus attenuata. 

15. Pinus marititna 

16. Pinus ponderosa j 

17. Gedrela odorata. y^wait^^ 

18. Eugenia dllemijolia. j ed. 

19. Gedrela loona. J 


Timber Testing. 

(11) Special tests on deep beam designs . — ^Teak B. 6. sleepers required 
for special tests on deep beam designs in the Forest Besearch Instatuto, 
Dehra Dun, are being supplied from the Nilambur division. 

(12) Strength tests, — Casuarina poles for electrio transmission lines 
will shortly be supplied to Dehra Dun forest, from the Nellore division. 

(13) A sample of hammer handle was sent to the Forest Research 
Institute, Dehra Dun, by Messrs. Curzon and Co., Madras. On examina- 
tion by the Wood Technologist, Dehra Dun, it was found to be made 
of Atalantia species. Botanical specimens of the woods are required 
by the Forest Research Institute to confirm this identification. It is 
reported that the handles tested have given very promising results and 
are comparable with hickory. 
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Tho identification has not been confirmed ns yet. A sample of wood 
reported to bear a resemblance to this piece was sent to Delira Dun 
but it was not the correct timber. Further attempts are being made 
tp find the right species. 


Ootntnerdal aciivitics. 

(14) Track sleepers. — 30,000 B. G. and 17,000 M. G. hardwood sleepers 
were supplied to the South Indian Railway at the rate of Rs. 6 per B. G. 
and Rs. 2-12-0 per M. G. affording a revenue of about Rs. 2,26,750. 

(15) Teak special sized sleepers . — ^Thc contract for the supply of teak 
special sized sleepers was renewed by the South Indian Railway for 
another two years from April 1937, and 17,038 sleepers affording a 
revenue of Rs. 1,73,283-0-0 were supplied during the year. 

(16) Timber Marixt . — Tho results of auction sales held by tho 
District Forest Officers in the Wynaad, Coimbatore South, and NOnmbur 
divisions were very satisfactory ; prices maintained a high average and 
there was competition among the bidders. 

The prices realised for red sanders in the Cuddapah and Chittoor 
divisions wore below normal, due to want of demand in tho Japanese 
market. This is only to bo expected under present conditions. 

(17) This Department participated in the All-India Xhadi and 
Swadeshi exhibition in Salem and Calicut, and in the Madras Park Fair 
exhibition. The exhibitions attracted many visitors and enquiries wore 
received for vorious forest products. Sandalwood, honey collected 
departmentally, and lac products were also sold in the exhibitions. 

Mr. Scott, Joint Timber Advisory Officer to the Railway Board, Now 
Delhi, visited the Madras Presidency and his note on revised specifica- 
tions for sleepers is being considered by this Department. From tho 
Forest Research Institute at Dchra Dun, Mr. Trotter, the Utilization 
Officer, hlr. Bhargava tho Paper Pulp Export, and Dr. Kapur, Officer 
in Charge of the Seasoning Section, all visited this Presidency, and dis- 
cussions wore hold with them on various utilization problems relating 
to Madras. 


Minor Forest Produce. 

370 candies of Nvx vomica seeds, collected departmentally in the 
Nellore division, were sold in auction at Rs, 8-4-0 per candy against 
Rs. 11-4-0 during tho previous year. 

Tans . — The question of extending the cultivation of avaram {Cassia 
avriculata) and the growing of wattle (Acacia decurrens) in suitable loca- 
lities has beep engaging the attention of the Department, The ruling 
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prioos of local ton bnrln nnd llic import crl walilo bark in tlio Madras 
market are compared below : — 


— 

CAMtia 

nurientata. 

QiMla 

flotilla. 

Wattle Imk. 






Per ton. 

Per ton. 

Per ton. 
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• 
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ft 

oi 

61 
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jrnrcli 1033 

• 

• 

• 

ft 

81 

50 
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Atvrmn (Cfima auricuhia) erjxrim^ntal plots . — ^Tho results obtained 
by the analyais of bark from two year old coppice nlioots of nwiranj, grown 
in the exporimentol plots in Yiaigapatnm District, have not yet been 
received from the Ijoathor Hcscarch Chemist to whom samples were 
sent in Soptembor 1937. 

Analytical examination of nenram (Cassia auricuhia) bark from 
trees of vnr^'ing ages grow n in our exporimoutol plantations, ono to five 
years in ago, has shown that the quality of the bark depends on its Ktimin 
content, and not on its ago. Ono year old hark from vigorous shoots 
has heon found to bo richer in toimiu than 2 or 3 year old bark from tliin 
wiry shoots. Ab a rule, bark from shoots of pencil thickness, irrespec- 
tive of their age, is good for tanning purposes. Such one yc w old hark 
contains 10 per cent, to 20 per cent, tonninv, and the rise in Iho tannin 
content of arttiam bark from the first yciir to the third year, is between 
2 and 3 per cent. only. 

Ttesnlts of analyses of honnai bark (Cassia Jistuh) from coppice shoots 
one to six years old, from Itojnhmnndr)', .showed that bark from coppice 
shoots 4 to 5 years old contiiinod the inaxlinum quantity of tannin. In 
the taimers’ o]iinion, very thin Imrlc was «selo«s for tanning purposes, 
as also very thick bark from old trees. 
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Tcrmivatia arjuna . — In connection wtli the study of locnl Ian stufis, 
tho Leatlicr Resenroh Chcniisb, Leather Trades Institute, Bladras, was 
supplied mill samples of Termimlia atjuna bark and fruits. The results 
of the analyses received are as below : — 

BArk. Fruita. 

Tons lC-84 8 10 

Non tuns 8-10 6‘70 

Insolublcy 08'Sl 10 81 

Uloistiiro 7‘49 76 27 

Miscellaneous. 

Betdi leaves . — ^Leaves of Diospyros inclanotijlon are largely used in 
making ‘ beedies ’ — the Indian sukstituie for cigarettes. The process 
of drying and curing the bce^i leaves after their collection was examined, 
and tlic information gathered from the more important rentres of collec- 
tion was sent to tho Conservator of Forests, Ceylon, on his request. 

Kalira or haraya yum . — Tliis is the gum obtained from Slrrciilia ttrens. 
Inquiries for supply of this gum were rcrcivcd from Jlcssrs. Ispalinni 
and Sons, Madras, and from another firm in Coennada. Vaiious samples 
of the gum collccled in Upper Godavari division wcio supplied to Messrs, 
Ispalinni nnd Sons. Madras, who preferred the white variety. This 
firm and the other in Cocauada were put in touch mth the District Forest 
OIBcer. 

Walking sticks. — Pccciloncuron indimm saplings are used in tho manu- 
facture of walking sticks in Mangalore. Both finished and raw sticks 
exhibited in the Calicut Exhibition wore quickly sold out. This brought 
in a trial order from hlr. Edwards in Coimbatore, who was spcoialisiug 
in tho manufacture of walldng sticks from canes, bamboos and wood. 

Tmc. — Cultivation of lac in tho Cuinbum range, Madura division 
was continued. The yield was sold locally ns scraped lac at Bs. 14 per 
mnund of 82 lb.s. and washed lac at Rs. 20 per maund cai-depot. 2,736 
lbs, of scraped lac nnd 3,864 lbs. of seed lac sold during tho year brought 
in a revenue of Rs. 1,696. The price of lac in the Calcutta market 
dropped during tho year and this adversely affeotod our prices also which 
had to bo reduced proportionately. 

Lac produced in tho Salem North division was used as usual in the 
manufacture of shellac, polish, varnish nnd other lac products. Daring 
the year, about 265^ gallons of lac polish were supplied to the Jails, 110 
gallons to Messrs. Spencer & Co., Madras, and about 54 gallons to tho 
P, \V. D, and Industrial Schools, yielding a revenue of Rs. 1,761-4-9. 
Sales of lac products from the Departmental stalls in tho exhibitions 
at Salem, Calicut and hladras Park X’'air amounted to Rs. 572-15-6. 
Further samples of lac polish have been sent to tho P. W. D., nnd it is 
hoped that orders will be forthcoming on a larger scale. 



Her Excellency La(ly Ulnrjorie Erskinc visited the Forest Deparb- 
mont stall in the Park Fair Exhibition in December 1937, and was 
interested in the colouiless Ino polish prepared by the Department. 
Samples of colourless lac polish were sent to Government House, Madras^ 

The Ecrola Soap Institute, Calicut, u'as supplied vrith several kinds 
of oil seeds, with a view to finding out their respective properties as a 
soap medium. The results of the experiments arc awaited. 

Attempts are being made to supply the Biochemist, Forest Bcscarch 
Institute, Dchra Dun, with Lauraceae seed fats containing lauric acid, 
which arc reported to be coming into prominence. 

An enquiry was received from a finn in Bombay for the supply of 
barks of Iloligama arnottiana with a viour to carrying out some experi- 
ments rrith the juice obtained from it. The juice of the plant is very 
poisonous and nilccts the skin of human beings. 

Increased sales of some important Minor Forest Products, particu- 
larly honey and bees’ wax arc assured, some of the important Medical 
Institutions, both private and Government, hove placed their annual 
indents with this Department for supplies of these products. The 
demand has on several occasions exceeded the supply, and the Utiliza- 
tion division is endeavouring to pool tho losourcos of all tho Forest 
divisions, to meet this inoteased demand. 

NOETH-’WEST FRONTIER PROVINCB. 

Wood tiorJnug , — Sample sissoo logs {Dalbergia sissoo) cut from 
tho Lower Swat canal hanks, the management of which is now with the 
Forest Department, were sent to tho Forest Research Institute for testing 
for rencers. It was found to he admirable as a decorative plywood, 
and offered no conversion or other difficulties. Examples of plywood 
made from this conagnment woro shown at tho Forestry Section of the 
Lahore Exhibition. 


ORISSA. 

L— Gehebal work and administration. 

Owing to limited staff practically no work was possible. 

H.— Extebdiental and cohueboial activities. 

The Jhankorbnhali lac orohatd in Sambalpui divirion has boon practi- 
cally closed down. Tho husum {S<^lcichcra trijvga) brood has died out. 
There remain 28 pdas (Buica frondosa) trees which are bearing some 
lac. Orders were issued to tho District Forest Officer, Parlakimedi divi- 
sion, to experiment with Jiti5U7n lac oultivation. 
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In Barapalinr division a sum of Es. 400 was spent in blasting opera- 
tions in the Mahanadi river. Floating of bamboos is now a practical 
commercial possibility ; and further improvements to the river bed may 
be left to private enterprise to undertake. In the same division success- 
ful experiments in floating were undertaken in minor rivers such as the 
Banta and Jira. 

In Gan}am division an experiment was made during the year, depart- 
mentally. of floating 5,000 bamboos and 3 dugouts from Bontha range 
down the Bodonodi and Rushikulya River to Ganjam. The experi- 
ment was not successful. It was found that, except for periodical spates, 
even during the rains the rivers are too shallow and sluggish for floating. 
TVTien spates do occur they are so sudden and of such short duration 
that the produce is only carried a short distance before becoming stranded 
again. Any steady flow in the rivers is diverted by aniculs into the 
reservoirs. The produce actually reached Gnnjnm but the cost had 
been too heavy to give a profit on sales. 

The Divisional Forest Ofiicer, Angul division, supplied samples of 
timbers to the Orissa Engineering School, Cuttack, a furniture Company 
in Cuttack, toy making businesses in Cuttack and the Salvation Army, 
Angul. No laurel wood was despatched to the High Commissioner 
for India, but at the close of the year an order for 750 o. ft,, was received. 
Matchwoods from this division continued to be supplied to the Talchor 
Match Works. 

Mr. H. Trotter, Forest Utilization Officer at the Forest Ecsoarch 
Institute, Dehra Dun. visited Cuttack in January 19.38 and gave advice 
on the erection of a scaeoniug kiln and other projects for development. 
Dr. S. N. Kapur, later in the year, paid a visit to Cuttack to give techni- 
cal advice to tlio private firm interested in the erection of a seasoning 
kiln. This firm is now awaiting a decision on the site for the new Capital 
of Orissa before committing itself to the project. In the meantime, in 
Puri fliviaion, 100 teak logs have been collected from wind-fallen, trees 
and stacked in a seasoning shed for supply to the seasoning kiln when 
erected. 

The Public Works Department purchased an Ascu treatment plant 
for use on the new Koraput-Rhayagnda road. Towards the close of 
the year Government issued orders that all Government Departments 
and institutes should give preference to local timbers in nil works for 
ivluoh timber is required. This order should stimulate consumption 
of local timbers. It has to be regretted that although timber was oKored 
to the Public Works Department on favourable terms for the construc- 
tion of Ascu treated wooden culverts and bridges on the Rnirakbol, 
section of the Cuttack-Snmbalpur road, it was decided to put up masonry 

T. 
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or forro-concrcte structures. Tkis decision will involve importing raw 
materials instead of utilising the products of tlie Province. 

The terms of the proposed bamboo leases in Barapahar and Sambal* 
pur dirisions to the Orient Paper Mill Company were settled after dis- 
cussions with representatives of the Company. In exchange for 
an undertaking by the Company to employ a percentage of Oriyas in 
their Mills, Government has agreed to give concessions in respect of the 
royalty payable. Those concessions may amount in the course of the 
next few years to about 2 lakhs of rupees. 

During the year Government gave instructions to investigate the 
possibilities of growing fruit trees such ns oranges, lemons, and jack 
witliiu forest areas. Few suitable sites within reserves have been found 
available, and these are almost all in localities supporting good forest. 
In view of tho great risk of damage from the depredations of wild animals, 
and the difficulty of marketing fruit grown in forest reserves, the writer 
believes that largo scale attempts to establish orchards witliin other 
than very open forest reserves are boimd to prove a costly faQuro, and 
that, instead, cilorts should bo concentrated on encouraging villagers 
to grow fruit trees in waste lands and unreserves. 

Tho Forest Department was also asked to investigate the possibility 
of irrigation schemes. The Labangi irrigation channel which was cons- 
tructed in 1935 with funds supplied by the Civil Department was widened 
ond improved. Some 10 acres of toHa land were irrigated, and paddy 
grown Iheieon. A more extensive use is expected to be made in 1938-39. 


UNITED PROVINCES. 

L— Gekeb.1.1. work or Absiinistr-vtiox. 

After remaining in abeyance for six years tho post of Forest Utilisa- 
tion Officer was revived ns n divisional charge ns nn experimental measure 
for a period of one year from October, 1937. A recommendation has 
recently been sent to Goveriuncnt asldng for the renewal of tho post for 
a further period of tlircc years. 

Mr. D. Stewart, O.B.E., Deputy Conservator of Forests, held charge 
of the post from 3rd Ootobor, 1937. He has been constantly on tour 
throughout the six months under report, and has visited most forest 
divisions in the United Provinces, and nearly all the big toivns in the 
United Provinces with important markets for, and industries connected 
with, forest produce. Ho also paid tivo visits to the Forest Research 
Institute, Dehra Dun, and attended the Sleeper Pool Committee meeting 
at Dellii in November, 1937. 
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II.— CoJiMnRCLM. AND EXPEBlMBSTAr. ACTIVITIES. 

« 

(I) WooS tasltnolojy. 

2. Sections of tlic stem of SicrcuKa itrens were sent to the Wood 
Teclmologist, Forest Rcscatcli Institute, in connection with esperiraents 
whieli are being conducted in Jhnnsi forest division with’a xiovr to dis- 
covering the best method of tupping thw tree for kmr gum, the old 
methods having led to deterioration and heavy mortality of the trees. 
A report has been obtained and experiments are being continued on the 
linos indicated by the Wood Technologist. 

(2) Timber $eai,onh)g. 

3. (i) An experiment was started, in coilaboration with the Forest 
Research Institute, viith a view to following the career of a number of 
Pirns longifolia (c/n>) sleepers from the tree to the creosoting plant and 
later in the railway line. It is proposed to study tho .seasoning of the 
sleepers from tho time they are cut right up to the time they ore n'»ed, 
in order to get definite information on tho amount and nnttiro of their 
sea'-oniug defects, and the wtc of drying of tho sleepers at various st.'iges 
of seasoning, with a siow to suggest wayn and means of improving the 
seasoning of such sleepers, ns well ns of minimising seasoning degrade, 
which is alleged to be tho cau^e of considerable rejection** at the time of 
passing. 

Tho AisKtant Seasoning Ollker, Forest Research Institute, visited 
the East Almora Forest rlivisiou in October, 19.37, to initiate the expoti- 
ment and again paid a second visit to Tanalcpur and East Almora divi- 
siou in February and ilarcb, 1938, in the same connection. A prolimi- 
nary report on ibe pubjoet was reccivetl from the Forest Ro!*onroh Insti- 
tute in March, 1937, and the experiment is being oonlinued. 

4. (ii) -V further experiment was started itr collaboution tnth tlm 
Forest Research Institute and the Roliilkliuiul and Ktnuaon Railway 
to collect inforinaiion on tiic seasoning of M. 6. sal slocpers obtained 
from tho United Provinces forests and laid iu lino in a moderately dry 
locality. The following points .arc Iroing investigated : — 

(o) Tho csael amount of scnsonuig which sleepers undnrgo in a 
year's stacking in close-crib manner, and the seasoning 
degrade wliicli occurs during this period. 

(b) Tho elltot of seasoning for a year on the life of a sleeper and 
whether there is any benefit in sca.«oning sal sleepers before 
laying them in tho lino. 

Lucknow wo 8 tolcoled ns tiio silo for tho exj^orfancUt. Tho sleepers 
were divided into two lots of COO cacli, ono lot being laid In tho line 
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immediately and the other lot being kept stacked in close-crib manner 
for a year under the shade of trees, preparatory to being laid in the line 
in the same locality as the first lot. The behaviour of the sleepers will 
then be noted periodically and a complete record of the life of each sleeper 
kept in order to arrive at the average life of the two lots of sleepers for 
comparative purposes. 


(3) Timber testing. 

5. The following consignments of timber were sent to the Forest 
Besearch Institute for test under different projects. 

(1) Thirty-five billets of Anogeissus pendtila (kardai) from Jhansi 
division for test under Project No. 0, to ascertain its suitability for tool 
handles, shuttles, etc. A preliminary test carried out nt 'the Forest 
Besearch Institute with green epecimens of this timber indicated that 
it is very much superior to ash and practically equal to hickory in strength 
qualities. As there are considerable supplies of the timber available 
in Jhansi division, the results of the final test at the Forest Besearch 
Institute are awaited with interest. 

(2) Consignments of sal timber from several divisions in the United 
Provinces have been sent to the Forest Besearch Institute in connection 
with the all India Project to determine the relative strengths of sal from 
different localities. It has also been niranged that these consignments 
of sal from different localities in the United Provinces should also be 
subjected to durability tests. 


(4) TFood presenation. 

6. The only departmental work done was the Ascu treatment of 
some tramway sleepers for the Haldwani division tramway in the small 
Asou treating plant installed in that division last year. Some fencing 
posts were also treated in the same plant. This* was done on a compara- 
tively small experimental scale, and both the sleepers and fencing posts 
are being kept under observation. 

During the year the Forest Utilisation OfGicer inspected a consider- 
able number of Ascu treated sal and chir electric transmission poles which 
have been erected in various parts of the United Provinces during the 
last few years. The sal poles, which number approximately 10,000, 
were erected mostly by the United Provinces Hydro-Electric department 
between 1635 and 1937 principally on short distribution lines to tube 
wrils. The only lot of cJiir poles is in the town of Fyzabad, the entire 
electric distribution system of which was done by Messrs. Callender’s 
Cable and Construction Co., Ltd., in 1937, with Asou treated c7hV poles. 
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During the year about 1,000 c/wr poles for electric distribution lines 
were supplied to Messrs. Callender’s Cable and Construction Co., Ltd. 
These are being Ascu treated in the firm’s plant at Bareilly. 

7. It is too early yet to make any useful remarks about the behaviour 
of the Ascu treated poles hitherto erected in the United Provinces, but 
the necessity for maintaining adequate records and statistics with a 
view to watching the behaviour and ascertaining the effective life of these 
poles in the line is obvious. Such records and statistics for treated poles 
are maintained on a largo scale in Europe and America, and the Forest 
Utilisation Officer is at present working out a scheme for maintaining 
siimlar records in the United Provinces in collaboration with the Forest 
Eesearch Institute and the firms and Government departments which 
have installed the poles. 

8. Owing to the present high price of steel poles the Forest Utilisa- 
tion Officer has recently received numerous enquiries from Electric Supply 
Companies and others throughout the province about the possibility 
of supplying suitable wooden poles. This matter is now boing actively 
taken up and a note has been issued to about forty different companies 
and electrical engineers detailing the arrangements which the United 
Provinces Forest department is prepared to make. Briefly the proposed 
system is that the department ^vill arrange with forest contractors who 
purchase forest lots by auction to enter into voluntary agreements with 
Electric Supply Companies, etc., to deliver untreated poles up to specifica- 
tion at a price to be fixed before the auctions. Passing of the poles will 
be done at railway stations by Forest department passing officers and 
payment made by the companies direct to forest contractors after the 
poles are passed. The arrangements and method of preservative treat- 
ment are bemg left to the Electric Supply Companies concerned. No 
treatment will bo done departmentoUy. The poles which are boing 
^ommended for use are fairly large sko sal poles which arc naturally 
straightor than small sal poles and can bo obtained in larger numbers 
up to qjocification. Part of the sap wood can bo trimmed from such 
poles m order to give greater straightness, and the cost of preservative 
treatment is reduced as the poles contain a fairly largo amount of heart- 
wood which does not absorb preservative, and also does not require it. 


(5) Minor foresl proiwsts. 

9. (i) Karar gum from SiercuKa urcns.-Departmontal work in 
collecting this gum was undertaken in the Jliansi forest division and 
methods of tapping adopted oxporimontally .vith a view 
Departmental work was resorted to on 
done to the trees by the destructive 
methods of tapping previously employed by contractors. The gum 


M 
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collected depaitmontally tras graded and good prices were obtained by 
auction in December 1937, wbicb seems to show that it pays to grade 
the gum. Prices obtained at more recent auctions have been somewhat 
lower, apparently due to the fairly largo amount of gum on the market. 

(ii) Lao . — ^Prices for lac continued to be very low and a large number 
of the small shellac factories in hlirzapur have closed down as the present 
price of shellac makes production unprofitable. 

(6) Paper pulp. 

10. (i) Experimental. A consignment of about twenty tons of uUa 
grass (AntMsteria gigantea) was sent to the Upper India Couper Paper 
Mill Ltd., Lucknow, to test its suitability for making high class writing 
and printing paper on a commercial scale. The result of the test is stiU 
awaited. Previous tests with this grass at the Forest Research Insti- 
tute on a semi-commercial scale were promising but inconclusive. It 
is estimated that about 48,000 tons per annum of this grass will be avail- 
able at an economic price from the United Provinces forests. 

Arrangements were recently made to send one and a half tons of 
uUa grass to the Forest Bescarch Insrituto to test its suitability for 
making kraft paper, cheap wrapping paper and wall boards. At least 
one commercial concern in the United Provinces is interested in starting 
an industry to manufacture one or more of these products. 

The experiments with regard to utilising ckir pine billets for the manu- 
facture of pulp suitable for kraft and cheap wrapping papers which are 
proceeding at the Forest Bcsearch Institute are also of considerable 
interest to the United Provinces as also the possibility of using chir pine 
billets and refuse for the manufacture of wall boards. At least one com- 
mercial concern is interested. 

11. (ii) Commercial . — Daring the year the construction of a new 
paper mill, the Star Paper SGUs Ltd., was started at Saharanpur and 
it is anticipated that the mill will start work very soon. This null will 
be dependent on the baib grass supplies of the Western CSirclc, United 
Provinces, and has been granted by Government a long lease of these 
supplies for the manufacture of paper. 

All the remaining haib grass supplies from the United Provinces 
forests are bring utilised by the Upper India Couper Paper MU Co., Ltd., 
Lucknow, the Shree Gopal Paper MQl, Jagadhri, and the Bohtas Indus- 
tries Ltd. Paper Mill, Dehri-on-Sone. 

The demand for haib grass supplies from the United Provinces forests 
is now very intense, both from paper mills and the cottage rope making 
industry. The question of artificial propagation of this grass on a fairly 
large scale, both inside and outside the forest areas, is under considora^ 



tioii and is likely to be a very profitable proposition, both for supply 
to paper mills, tbo demand from vrbicb considerably exceeds the supply, 
and for the expansion of the existing rope raaldng industry. 

(7) Tans. 

12. Nothing to record. 


(8) Wood worTdng. 

13. There are no wood-working concerns in the United Provinces 
under the control of the Forest department but tbo Forest Utilisation 
Oificer maintained touch with the two wood working institutes under 
the control of the Industries department at Bareilly and Allahabad and 
« with all the principal commercial wood working concerns and the furni- 
ture piaking trade, with a view to assisting them in obtaining their 
requirements of timber at fair prices. The main difficulty is in arranging 
for adequate supplies of suitable timbers to the Bobbin Factory of the 
Indian Turpentine and Bosin Co., Ltd., at Cluttcrbuckganj both as 
regards quantities required and at prices which can allow Indian made 
bobbins to compete successfully against imported Japanese bobbins. 
The timber which makes the beat bobbins is Adina cordifoKa {haldn) 
but this timber has a higher value in the ordinary market than the bobbin 
industry can afford to pay. Available supplies arc also inadequate 
for the bobbin industry in addition to the ordinary market. Another 
good timber for bobbins is Hymenodidyon cxcclsum {baurang) but the 
quantities available are very small. Efforts are being made to over- 
come these difficulties -nith a view to keeping the industry alive. 

Id. The sawmill of the Indian Turpentine & Rosin Co., Ltd., uses 
about one lakh cubic feet of Somhax malabaricum {smal) per annum 
for making packing cases, in addition to sawing up the various timbers 
required for bobbins, etc. Other two smaller privately owned sawmills 
at Lalkua and Haldwani utilise nearly a lakh of cubic feet of setnal for 
packing cases. 

The furniture trade, principally at Bareilly, uses considerable 
quantities of DaWergia sissoo (sissu). 

The Gun Carriage Factory at Jubbulporo takes considerable 
quantities of sal, sissu and IJoloplelia inicgrifolia {kanju) from the United 
Provinces forests, and the Forest Utilisation Officer kept in close touch 
with the factory and with the Joint Timber Advisory Officer, Railway 
and Defence departments, about these supplies. 

(9) Miscellanaous. 

16, (i) TJie MaUdt htdadry . — ^There is a very heavy demand 
for Bmrdiax rmlabaricwm, {smal) for splints and bo.xcs from match 
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factories in tlio province, in fact tlie demand is now so great tliatit cannot 
l)c met in full in addition to supplying the demands of various sawmills 
which require semal for the manufacture of packing cases. The largest 
consumer of semal is the Western India Match Co. factory at Bareilly, 
but there are several other small Match factories at Bareilly, Cawnporc, 
Lucknow and Hnldwani. The last two mentioned were opened during 
the year, and several enquiries were received regarding the possible 
supply of timber to other proposed new factories. In all cases, replies 
had to be sent discouraging these proposals, as supplies of suit* 
able timbers do not exist in the province. The question of what steps 
are to bo taken to ensure adequate future supplies of match timbers 
by making plantations on a considerable scale is now receiving 
the serious attention of the Forest department. There is at present 
n market in the province for about five to six lakhs cubic feet of semal 
timber per annum for matches and packing cases whereas the available 
Bupplj’ does not exceed three and a half lakhs cubic feet per annum. 

16. (ii) Plyivood and Veneers. — During the year a Cawnporo firm 
proposed n scheme for the manufacture of commercial plywood plus 
decorative veneers and laminated boards, requiring about 400,000 c. ft. 
of semal and other timbers suitable for making cheap commercial ply- 
wood. The scheme was tlmroughly investigated and ultimately had 
to bo definitely discouraged so far as cheap commercial plywood is con- 
coraed, as the supplies could not be made available without cutting oft 
existing supplies to match factories. So far as decorative veneers and 
laminated boards are concerned supplies of suitable timbers arc ample 
but the firm considered that the manufacture of these without the addi- 
tion of commercial plywood would not be a sufiiciently attractive pro- 
position financially. Other wood working concerns who already possess 
saw milling machinery are, however, being encouraged to take up the 
manufacture of decorative veneers and laminated boards. Some of 
them are definitely interested in the proposition and it is hoped that 
tins industry will soon be started in the provinces. 

Meanwhile the question of what stops should be taken to grow 
timbers on a large scale suitable for the manufacture of commercial ply- 
wood is engaging the serious nttcntioa of the department. 

17. (iii) Sleeper supplies to Indian Baibcays. — Tho Indian Hailways 
are tho biggest individual customers of tho XJnilcd Provinces Forest 
department. For many years past tho Tarai Group Sleeper Pool lias 
bought about two and a half lakhs of metro gauge sal sleepers annually 
from tho United Provinces forests. Tho system of supply, passing, 
and payment is on a semi-departmental basis, which has worked smoothly 
and to tho mutual benefit of tho Group and the Forest department. AT ] 
passing of sleopors for tho Group is done by tho Forest depart- 



tnoni passing ofiicers and ono of the duties of the Foicst Utilisation Officer 
is to standardise slcopei passing throughout the province, and to 
maintain liaison with the Group on all matters affecting this sleeper 
supply, delations with the Group continue to he most cordial. 

During the year under report nn arrangement similar to the Tarai 
Group arrangement was brought into force with the Northern Group 
Sleeper Pool for the supply of about 32,600 e. ft. bridge and crossing 
sleepers to the North Western Pailway valued at about Ps. 72,400. The 
arrangement is working satisfactorily and it is hoped it will continue. 
Passing of sleepers is done by Northern Group passing officers. 

The old tluree year contract for the supply of c7«V broad gauge sleepers 
to the Northwestern Railway through the Northern Group Sleeper 
Pool is under renewal for a furthor period of three years. The new con- 
tract is for an annual supply of 130,000 broad gauge sleepers at Rs. 3-2 
per sleeper f.o.r, forest railway stations. These sleepers arc creosoted 
at the North Western Railway treatmg plant at Dhilwnn. Creosoted 
chir sleepers continue to give e.vccllcnt service in the track. 

18. (iv) Maihvay freight rales, — ^This matter has nn important bearing 
on the United Provinces timber markets and prices, as the United Pro- 
vinces forests arc tapped by several railways, private and state ouned, 
the freight rates on which differ considerably. The Forest Utilisation 
Officer is making a study of special eases in which reduction of freight 
rates would help markets, particularly for fuel, in certain to^vns in the 
United Provinces, and it is hoped that it wdll bo possible to convince the 
railways concerned of the necessity for special rates in certain cases. 

19. (v) Enquiries and iwtson.— Numerous enquiries wore answered 
regarding the availability and .sources of supply of various timbers and 
other forest produce. Liaison was maintained with the Forest Research 
Institute, the Joint Timber Advisory Officer, Railway and Dofenoo 
departments, Dclld, the Director of Industries, United Provinces, and 
all tho wood working industries in the province. 

20. (vi) Minor Industries dependent on forest products. — ^At the 
request of tho United Provinces Govonunont a survey was made during 
the year regarding steps which can bo taken to foster and increase minor 
and village industries dependent on supplies of forest products and a 
report is in course of preparation. 
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APPENDIX I. 

List of Provincial Forest Publications of 1937-38 {excluding the Forest 
Pcseareh Institute Publications). 

ASSASL 

Flora of Aniim, Aunm Forest Bccord, VoL U (Botany). 

Indian I'artjler — 

llolloclk regeneration, by J. N. Bas. 

Aided natural regeneration of snl established, by R. N. Dc. 

Grazing and iUi ciTcct on simnl regeneration, by J. B. Rowntrer. 

BKXGAL. 

Nnrseiy and Plantotion Notes for Bengal, 4tb edition, by C. K. Homfrar, 1937. 

Graphs giving Volamo/Ago for the nioro important species found in the Northern 
ond Southern Bengal, compiled in the oflico of tho Sdnculturist, Bengal ; (Bengal 
Forest Bulletin No. 2). . t . s b 

List of Sciontifio Plots maintained by the SilrieuUural Division, Bengal : (Bengal 
Forest Bulletin No. 3). 

Indian Foratcr— 

History of the Management of the Darjcoling Forests, by 13. A. C. Moddor. 

Karanip method of natural regeneration of ml and tho possibility of Its appFeation 
to Bengal, by R. I. Macalpino. 

Note on the Iiacca<Mymensingli Forest Division, by V. S. Ahmad. 

BIHAR. 

Bibsr Grading Rules for timbers. 

Floating a cheap means of transport. 

Contour trenching nt Bamiaburu. 

Flood Problem in Bihar — need to enforce control measure. 

A brief aeconnt of Bibor Timber. 

A note on the scosonmg of Indian Timbers. 

Indian Forultr— 

The irrigation of dry hill ssl areas. 

State control over pns'ato forests in Finland, by J. N. Bmha. 

BOXTBAY. 

Indian Fortster— 

Note on Gatuarina ejufsetifotia plantation in Komar, by D. S. Kolkini. 

Description of tho Government Depot at Kodibsg, by D. 8. KniVini. 

Tho Future of Forests, by E. A. Garland. 

Forests and Mon, by D. A. Garland, 

CENTRAL PROVINCES. 

Indian Forester — 

Departmental collection of kuttu gum (Slereulia urene) in Damoh division, by Kesar 
Smgh. 

Regeneration of frost-liable forests in the Central Frorinccs, by K. P. Sagrciya. 
Departmental exploitation of forests in Nioiar division, by S. A. Vahid. 
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liLADRAB. 

Indian Faretltr — 

Bcgcncration and propagation of sandalwood, by S. BangoswamL 
Silviealtnral experiments, by J. Banerji. 

Socondniy sourcca of moisturo for tho soil, by M. V. Lanrio. 

ORISSA. 

Indian Forester-^' 

Results of coppicing, pollarding and pruning experiments to stimulate S^r^/ehno^ 
nux vomica fruit production, by J. W. Nicholson. 

PUNJAB. 

Tho depth and frequency of irrigation in plantations, by R, 8. Chopra (Punjab 
Forest Feeords, Vol. 1, No. 4). 

Propagation of Rarer, by R. S. Cltopra (Punjab Forestry Notes, No, 2). 

Phulai (Aeaeia MOdesta, Wali.), by R.S. Chopra (Panjab Forettry Notes, No. 3). 
Ilarar ciiltiTation in tho Punjab, by R. S. Cliopro (Ptenjab Forestry Notes, No. 4). 
Soil losses, R. M. Qorric. 

Advantages of Irrigated Plantations, by K. M. Qorric. 

Soil erosion, by R. SI. Oorrio. 

AiTorcstation of villages in tho Punjab, by R. hi. Gorrio. 

Punjab Forest Resources, by R. M. Gorrio and I. D. Mabendru. 

Forests in Punjab Rural Life, by R. S. Cliopra. 

Commercial guide to Punjab timbers, by I. 1>. hlabcndru. 

Leaflet on air seasoning. 

Soil erosion : on ontUnc for practical teaching in schools, by R. M. Gorrio. 

Indian Forester — 

Erosion survey of the Uhl v alloy, by R. hi. Gorrio. 

Reclamation in tho Pabbi Rills, by R. hi. Gorric. 

Thinning pmctico in coniferous forests, by N. Q. Pnng. 

Protection of Frosopis julijlora pods from attack by Garydborus gonagra, by C. L. 
Kapur. 

Results of silvicultural treatment of Bamboos in tho Roshiarpur division, by I. D. 
hlobcndm. 

Single tree silviruiluto in Indian conifon, by R. hi. Gorrio. 

A note on Vlmus villosa Brandis and on other elms in tho N. W. Himalaya, by R. N. 
Parker. 

Tho measuroment of soil erosion and mn-off, by E. hf. Gorrio. 

Tho Balsan State Porcsts, by N. Q. Pring. 

Two ycors old bamlioo seedling, by Saced Ahmad. 

Collett’s Flora Stmlottsis, by K. N. Parker. 

Crown ratio in Indian Conifers, by R. hi. Gorric, 

Stono builds in erosion control, by R. M. Gorric. 

UNITER PROVINCnS. 

Forest Pocket Book, 4th edition, by S. TI. Howard. 

Tanngyns of tbo Salinranpiir Porrsl division, by M. D. Chnliirvodi, U. P. Forest Depart- 
ment Bulletin No, 10. 

Indian Forester — 

The Shellenvood roppico system, by W. T, Hnll. 

Large sal tree, by N. N. Sen. 

Some notes on tho Kamrup method of sal regeneration, by H. Q. Champion. 

A not« on tbo bridge over tho Ramgonga at Kalngarh, by R. N. Brohmawar, 
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Statement shotving rani, designation and’ address of Forest officers empJoyed 
exclusively on research work in the various Provinces during 1937-38, 


Bcnal 

No. 

Namo. 

Designation, 

Address. 

1 

Dr. N. L. Bor, Deputy 
Cionscrvator of Forests. 

Held the eombined post of 
Botanical Oflicor and Silvi- 
culturist, Assam, from 1st 
April 1D37 to lOtb October 
1037. 

Shillong. 

2 

Jlr. B. N. Dc, Deputy Con- 
servator of Forests. 

Held the combined post of 
Botanical Officer and Silvi- 
culturist, Assam, from 11th 
October 1037 to 31st March 
1038. 

Do. 

3 

Mr. 8. M. Dob, E. A. C. of 
Forests. 

Forest Utilisation Officer, 
Assam. 

Ganhati. 

4 

Mr. J. C. Natb, Deputy 
Conservator of Forests. 

Sdviculluriat, Bengal 

Darjeelmg. 

6 

Mr. S. C. Chatterjeo, E. A. C. 
of Forests. 

Assistant Silviculturist, Bengal, 
(1st April 1037 to 30tb June 
1037 and 1st December 1037 
to Slst March 1038). 

Do. 

0 

Mr. S. K. Dattn, E. A. C. of 
Forests. 

Assistant Silviculturist, Bengal 
(let July 1037 to 30tli Novem- 
ber 1037). 

Do, 

7 

Mr. C. T. Trigg, Deputy 
Conscrv ator of Forests. 

Forest Utilisation Officer, 
Bengal (let April 1037 to Sltb 
November 1037). 

Calcutta. 

8 

Mr. S. Chnudhuri, Deputy 
Conservator of Forests. 

Forest Utilisation Officer, 
Bengal (25tb November 1937 
to Slst March 1038). 

Do, 

g 

Mr. W. D. M. Warren, Deputy 
Conservator of Forests. 

Forest Research Officer, Bihar 

Ranchi. 

10 

Mr. K. F. Sagrciya, Deputy 
Conserv ator of Forests. 

Silviculturist, C. F. . • 

Nagpur. 

n 

Kban Sabib Abdus Salam, 

E. A. C. of Forests. 

Forest Utilisation Officer, C.F. 

Do. 

12 

Mr. A. L. Griffith, Deputy 
Conserv ator of Forests. 

Siivienlturist, Madras 

Ootaeamnnd. 

13 

Mr. M. Srinivasa Bogbvan, 
E. A. C. of Forests. 

Assistant Silviculturist, Madras 

1 

Do. 

14 

Mr. Mobd. Abdul Hafiz Sahib 

Forest Utilisation Officer, 
Madras. 

Madras. 
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Serial 

No. 

Nanio. 

Designation. 

Address, 

IS 

Me. J. IV. Nicliol<ion, Conier. 
vator of roroals. 

Cnrtifd out tlio duties of 
Rescareh Oiliccr in addition 
to hiB oun duties. 

Angul. 

10 

Dr. R. M. Oorric, Dpjmly 
ConBervalor of Forest << . 

Dirisional Forest Officer, Siis-i- 
oultural Resenreh Division, 
Punjab (Ist April 1937 to 
31st diinuaiy 1038). 

Lshoro. 

17 

Mr. 1. 1). Mahcndni, E. A, C. 
of forests. 

Divi'ionnl Foreat, OOioor, Silvi- 
rnittimi IleBe,ircli Division, 
I’unjah (IbI Fcbniaiy 1938 
to 31et Moreh 1038), 

Do. 

18 1 

Mr. I. D. Mfllirnrfrn, E. A. C. 
of roresta. 

Attoriud Offirer, SiKienllund 
ttesewli Division, Punjab 
(Ut April 1037 to Slst .Tnnuarx- 
1038). ■’ 

Do. 

10 

Mr. 11, S, Chopra 

Attnehcd O/lltor, Milviculturnl 
Research Division, Fnujali. 

Do. 

20 

Sir. F. 0. Forri-Robortaon, 
Dopnly Conspirator of 
Forests. 

SihicuUuri(.t, U. P. (lat April 
1937 to Ofh May 1037), 

NainiTal. 

21 

Mr, 13, C* Mobb^, Deputy 
CouBcrvator of FonraU, 

Silvienllnribt, U. P. (10th Slay 
1037 to Slflt Man'll 10.38). 

Do. 

22 

sir. SI. A. Knkorni, E. A. C, 
of Forests. 

AfsManl SiKicnlturisl. U. P. 
(1st Mnrcli 1037 to 12lh l"ob- 
nwiy 1038). 

Do. 

23 

SIr.D.Storari, Dopnly Con* 
serrator of Forosta. 

Pon-il Dti1is.ition Officer, U. P, 
(from .3rd Otlober 1037 to 
3lsl STnreli 10.39). 

Rarcllly. 
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APPENDIX in. 


Publications of the Forest Research Imtitute, Dchra Dun, 
available for Sale. 


SILVICULTURE SERIES. 

BdIiLEuhs {Old Series). 

Bbice. 
Bs. A. P. 

*4. Fieus dasliea : its natural growth and artificial propagation, with a de> 
scnpUou of the method of tapping the tico and of tho ptoparation of 
its mhhor for tho market, by K H. Copcntiy . . . . 0 12 0 


PaetrEnETS. 

*0. Noto on Porcst Beservation in Bnrma in tho Interests of an Endangered 

Watcr.Snpply, by A. Bodger 10 0 

*8. Noto on tho Ceme^on of Statistical Bata relating to tho principal Indian 

Spedcs, by A. M. E. Caccia 0 10 0 

*0. Tables showmg the Progress in Working Plans in tho Provinces ontside 
tho Madras and Bombay Pteaidendcs np to Slot Bcccmber, 1008, by 

the same anthoc 0 10 0 

*1C. Note on the Best Season for Coppico Fellings of Teak {Teetom grandia), 

by B. 6. Hole . 040 


Bniimnrs. 

2. Memorandum on Teak Plantations in Burma, by F. A. Lcoto . . 0 10 0 

*8> Koto on some Germination Tests with Sal Seed (Shorta rdmeta), by B, S. 

Troup 020 

*22. Koto on tho Causes and Effects of the Biou^t of 1007 and 1008 on the 

Sal Forests of tho United Provinces, by B. S. Tronp . . .080 

*30. The Compdation of Girth Increments from Sample Plot Measurements, 

by B. 8. Tronp 020 

*33. Koto on an Enquiry by the Government of India into the Belation 
between Forests and Atmosphorio and Soil Moisture in India, by 

M.Hill 10 0 

*41. Koto on Weights ofSeeds, by S.E. Howard, Bovised by E. 6. Champion 0 8 0 
*45. Koto on tho Miscdloneons Forests of the Eumaon Bhabar, by E. A. 

Smythies 100 

*40. Bate of Growth of Bengal Bal {Shorta rdbwta), I Quality, by S. H. 

Howard 100 

*47. Tolumo Tables and Form Faotois far Sal {Shorta robvefa), by tho same 

author 000 

*58. General Volume Tables for Chir {Pinvs longifdlia), by S. H. Howard . 0 8 0 

*02. Preliminory Yield Toblo for Dalbergia sissoo, by S, H. Howard . .020 

*06. Tbbles for bark dednetions from logs, by 6 . H. Howard . . .030 

*07. Chir (Finiis longijoiia) Seed Supply, 1^ S. H. Howard . . .030 

*78. Tho Problem of tho Pure Teak Plantation, by H. Q. Chompion , . 0 12 0 

*82. Tho Measurement of Standing Sample Trees, by H. G. Chanson . 12 0 

*83. Provisional Yield Table for Quercut incana {Banj or Ban-oat), 1^ H. G. 

Champion and I. B. Mahendru 0 14 0 

*80. Cold Weather Planting in Korthem India, by H. G. Champion . .000 

*87. Yield Tables for Teak Plantationa in Java, by E. G. Champion . . 0 14 0 

*88. Seasonal Progress of Height Growth in Trees, by H.G. Champion . 0 14 0 

*89. Effect of Bmoliation on the increment of T&ik Saphngs, by H. G. 

Champion ...030 

*91. Bamago by Frost at Kow Forest, Bohra Bun, during 1030 to 1934, by 

. Bachaspati Kautlval . . , , , , , , ,0120 
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SILVICULTURE SERIES-oontd. 

Fobest Becobsb (Otd Series), 


Vol. V,l*art 
Vol. VI, Port 

n Port 

Vol. VnX, Port 

If Fort 

Vol IX, Part 

*Vol X, Port 

II Port 

Vol. XI, Part 

II Part 

<1 Port 

Vol XU, Part 

•I Port 

I, Part 

,1 Part 

•I Part 

VoL Xm, Part 

n Port 

11 Pari 

II Part 

11 Part 

II Part 

Vol XIV, Part 

Vol XV, Part 
* ,1 Port 


n. — ^Noto on Blue Gum Plantations of tho Nilgirla 
{Ihtealyptus gMulus), by B. S. Troup . 
n. — Slatistic.a oompilcd in tho Ollico of tho Silvicul- 
turist, Forest Bcscarch Institute, Bchm 

Dun, during 1S16-1G 

V. — Statistics contpilecl in tho OCGco of tho Silvi- 
cnltnnsl. Forest Bcscarch Institute, Bchra 

Bun, daring 1010-17 

IT. — Tiio Bcgcncmtion of Sal (Skorea robutla) 
Forests, by B. S. Hole .... 

IV. — ^Notes on ArtificinI Begenoration in Bengal, 
by A. K. GlaMon, P. T. Itussell, E, 0. Sbob- 
Ixiaro and L. E. S. Tcaguo .... 
VII, — Nbto on the Possibilities of Camphor Cultiva- 
tion from Ctnnattiomum camphora in Northern 
India, by S. 11. Howard, W. A. Bobortson 
and J. L. Simonsen ..... 

III. — A Sol Yield Table for tho United Provinces, 

by £. A. Smythirs and S. H. Howard . 

VI. — Gcticml Volume Tables for Sal {Shorea roitisla), 
by 8. U. Howard ..... 
n. — Contributions towards a knowledge of Twisted 
Fibre m Trees, by H. Q. Champion . . 

HI. — ^Itegcncrntion with tho iisshtauco of Taungya 
in Burma, by U. B. Blnnford . . . 

VII.— VoluMO Tables for Teak and Sol for tho Central 
I’rovinccs, by V. K. Mnitlond . . . 

1.— Volume and Outturn Tobies for Sol, by S. II. 
Houard 

IV. — Yield Table for dcnr-fclled Sal Copnico, by 

S. H. Howard 

V. — ^Yield and Volumo Tables for Ctiir, by the same 
outlier ....... 

VI. — Yield end Volume Tables for Deodar, by tho 
same author ...... 

IX. — Notes on Artificial Bcgoncration in North 

India, by 8. H. Howard .... 
HI. — Commercial Volumo Tables for Sni in tho wot 
mixed forcsta of tho Hcngal-Dunrs, by Parma 

Nniid Suri 

IV. — Volume Tables Sot Sundri [Utriliau liltoralis) 
in tho SundcrbaiiB, Bengal, by tho samo 

author 

VII. — Slush in Cbir Pino (Pinus tongifoUa) Forests ; 
Oauties of Formation, its Influence ond Trenl- 
ihcnl, by J. B. C. Tumor .... 
VIH.— Volumo and Outturn Tables for Bluo Pino 
(Pinus exetlia. Wall), by 11. G. Champion, 
1. D. Mnliendru and Parma Nnnd Suri 
IX. — Comimreiiil Timber (ICathn) mid Hoartuood 
’ Volumo Table.a for Kliuir (Araeia caleehv) in 

Noith India, by tho same nulhorB 

X. — Yield Tahles for Bluo Pino (Pinus execlsn, 

'Wall.), by tho eninc outlioni . , 

JI.— Denudation of tho Punjab lIlUs, by B. 0. 

Covcnliy 

1. — Classilicntion of Tliinninga . . 

HI.— Standard, Comnicrrial luid Ilcatiwood Yolumo 
Tables (Faetory Working) for Khair (Aeaeio 
tateehu) in Noith India, by II. G. Champion 
nod I. D. Hnlicudru « • . . • 


Pbiob. 
Bs. a. B . 

16 0 

10 0 

0 10 0 
2 2 0 

2 0 0 

1 d 0 
16 0 

1 7 0 

2 8 0 
14 0 

0 9 0 

1 2 0 
0 8 0 
10 0 
0 8 0 
1 0 0 

0 0 0 

0 10 0 

3 0 0 

12 0 

0 14 0 

10 0 

14 0 
0 14 0 

0 6 0 
N2 
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SILVICULTURE SERIES-contrf. 

FonrsT Bcaonss {Old Striu) — eoiad. 


•VoL 

XV, Port 

* 

„ Part 


„ Part 

% 

„ Part 


„ Fart 

•Vol. 

XVI, Part 


„ Part 

* 

„ Port 

•Vol. 

XVn, Part 

0 

„ Part 

• 

„ Part 

•Vol. 

XVni, Part 

•Vol. 

XIX, Part 

•Vol. 

XX, Part 


IV. — Volume Tallies and Diameter Groirth Curve 

for Semal (Bombax matabaricum), by I. D, 
Mahendru . ... 

V. — ^Provisional Volume Tables and Diameter 

Groivtb Cutve foi Semal (Bombax nnlabari- 
eum) in the Clntial Provmces, by tlio same 

author 

VI. — ^Branch Smallnood Tables for Sliona rebutia, 
Teelona grattdm, Cedrui deodara, Pinus 
exedea and P. longifdia ; compiled in the 
Statistical Section, F. B. I. 

Vn. — ^Provisional Volume Tables ond Diameter 
Qrowtli Curves for Holoplelea integnfoha 
(kanju) and Trtma mtdtflom (gutd), by 
I, D. Mahendru ..... 
Vin. — Multiple Yield Tables for Deodar, by H. 6. 

• Champion and I. D. Mahcndni . 

V. — Investigations on the Seed and Seedlmgs of 
Sharta robusla, 1^ H. G. Champion and B. D. 
Pant ....... 

VI.^ThB Use of Stumps (Root and Shoot Cuttmgs) 
in Artificial Kcgcnemtion, by the same 

authors 

VII. — Notes on Pmut longifdha, Bosb. — The Planta* 
tions in Dchm Dun and the Central Provinces 
and hliscoUaneous Seed Studies, by the same 

authors 

II. — Treatment of Babul (Aeaeia Brabiea), by S. A. 

Vahid 

IV. — Tho Sutlej Deodnr—Its Ecology and Timber 
Production, by B. M. Gorrio . . . 

V. — Tho Importaoco of the Origin of Seed used m 
Forestry, by H. G. Champion . . 

Xn. — A Stand Table for Sol Evenaged High Forest, 
by I. D. Mahendru ... 

HI.— Bcgencration and Management of Sal, by 

' H. G. Champion 

XVI. — A Stand Table for Sal Evenaged Ebgh Forest 
and Coppice, compded in Silvicultural Branch 


Foii£ST Beoobus (New Seriea). 

*Vol. I, No. 1. — A Prelimmaiy Survey of Forest l^ypos of India and 
Butnui, bir H. G. Champion 

* n No. 2. — A study of tho soils in the hill areas of the Eulu Forest 

Division, Part I — ^An investigation of Soil Profiles under 
deodar, spnico, blue pmo and ohir, by E. MoKonEio 
Taylor, 1. D. Mnbcndru, M. L. Mebta and B. C. Hoon . 

* „ No 3.— Distribution of Sesqnioudes, Silica and organic matter m 

Forest Soil Profiles of Euln HiU Area, by B. C. Hoon . 
•Vol. n. No. 1. — A Glossary of Technical Terms for use in Indian Forestry 

* „ No. 2. — Standard and Commercial Volume Tables for Dtdbergia 

eUtoo, by M. A. Kahosai ...... 

* , , No. S.— A Stand Table for Cbir (Pinna longifolia) high forest, com* 

pQcd in the Sdvicultnral Branch . . , . 

* u No. 4. — ^Tbo Silvioultnrc and Monagement of tho Bamboo (Dendro- 

calamus slrfetiis), by P. N. Deognn .... 

* „ No. 6. — Seed Weights, Plont Percents, etc,, for Porest Flouts, 

by J, N. Gnptn 

* „ No. 0. — The Formation of Heartivood and its omonnt in Deodar 

Timber, by M. A. Eakazai 


Pbiois. 
Bs. A. T. 

0 0 0 

0 2 0 

0 3 0 

0 12 0 

4 8 0 

10 0 

2 4 0 

1 10 0 

1 14 0 

3 2 0 

2 12 0 
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5 0 0 
0 12 0 

10 12 0 

2 2 0 

0 12 0 
0 6 0 

0 8 0 

0 12 0 

4 4 0 
3 0 0 
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SILVICULTURE SERIES-concW. 

Fonrst Bxoouds {Ntte Series)— antd. 


•Vol. IT, Ifo. 7. — Synccologionl stody oT the forests of Western Singltblium 
■with npoeial roTorenee to their Geology, by H. F. Moonoy 

Mmioms. 

♦J-’inhs hntjifoJia, llo\b,, Vol. I, Fart 1, by H. S. Troup . . • 

OlllLIl PailUCA.T10KS. 

tPractical Delermination of the Girth Tncrtment of Trees, by It. S, Troup . 

iNote entitled " Among the Kuenlynlns by R. C. Milword . . . 

fNoto on the rorcsta of Java and Sladoeru, by the same author . . 

fl^lcmentaiy’ Silvicultarc in Urdu, by Molid. uakim-nd-Bin . . 

f The Methods of Preparing Volume and Moniy Yield Tables for Teak Woods 
and Volume and Form Factor Tables for Teak Trees from data eollcctod 
in the Kilambtir Teak Plantationa of the South Malabar Ririaion, by 

R. Boumo 

•A System of Filing Information on Forestry, by S. II. Howard . 

*ToblLa for nru nilh Brandis’ Hypsomiter for menannng tJie Hcigbt of Trees, 
etc., by F. B. Munson and II, II. Haines ...... 


MAKtrAt.S. 

•Preparation of Forest Working Plsns in India, by W. J}. B’Aroy. Borised 
by A. M, r. Cnrcia. (Faurlb Edition) ...... 

•Silvlcullnral Research Manual for use In India, Vol. I. — (LxpcrimenUil 

Manual), by 11. G. Champion 

•.Silricultiiral Rescan h Manual for use in India, Vol. 11.— {Statistical Code), 

by IJ. G. Cbiimpion and 1. IX Mahendru 

•Manual of roresl Menauratinn, lt?\iscd by 0. B. Simmons . 

(PonuOATioss— PiUKrnn oownir, I»nu.) 

fScblicli’a Manutil of P'lm'stiy, Vol. J, ttb edition, ions . . . . 

i „ „ Vol. n, 4th edition, 1010 .... 

f .. „ Vol. I II, Clh edition, lOSii .... 

f Silviculture of Indian Tn cs, by R. S. Troap, 3 Vols., for forest olBccra . 

„ ,, „ „ for publlo nolo . 

fMrasnruments of tbo Cubical Conlcnla of Foriwf Crops, Oxford Fonsstiy 
Memoirs, No. 4, by M. D. Cliatuncdi 


BOTANY SERIES. 

» 

Burxirrwa. 

•23, Note on the Proiiaratfoii of Indian Forest lIornB ond Bcacriptivo Lists, 
by R. b. Ilbie .......... 

•2C. DcsclopmenlofiboCulmHof Grassix, byK. S. Hole , . . . 

•.11. EucaUptifi in tho plains of NortliAVcst India, by R. N. Parker . 

•53. Eucalypliw Trlola m the Simln Hills, by R. M, I’arker 

*73. The llerharinm of the Forcit Rciearch Imlitute, by B. N. Parker 

•70. lust of Plants collected in West Nep'il ...... 

•80. List of Trees niid Sbtnbs for tho Kasbmir and Jammu Forest Owcica, 
by W. J. Lamliert 


Foim-st Rreonos (OM Series). 

•Vol. n. Part IV.— Nolo on Host PlnnW of tho Sandal Tree, by 
' M. Rama Bno 


Pbioe. 
A. r. 
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BOTANY SERIES-cant(f. 

roBEST Becobob {Old 8eriea)—C(mld . 


•Vol. 

TV, Port 

• 

„ Part 

•Vol. 

V, Part 

* 

„ Part 

• 

„ Part 

•Vol. 

Xin, Part 

•Vol. 

XVI, Part 

•Vol. 

XX, Fort 


m. — ^Koto on T7«efal Exotica in Indian Forcata (No. 1 
Proai^s jvlifiora, D.C.), by B. S. Hole 

IV. — Note on Albtzzia lathamii, by tho aamo author . 
IV.— Note on (Ecology of Sal [Shorca robtuta), Part I, 
Soil-composition, Soil-moisturo^ Soil-acmtion, 
by tho eamo outW ..... 

V. — ^Noto on Trameles pini, by tho eamo nntbor 

VI. — ^Note on a Now Spccica of Forest Ginas {Spodio- 
poffdtt laeei, Eolo), by tho snmo author 
I.— Iliustintiona of Indian Forest Plants — Part I— 
Fivo Species of Eipterocorpua. by R. N. Parker . 
I.— lUostrations of Indian Forest Pinnts — Fart II— 
Five Spocica of Dipterocarput, by R. N. 

Porker 

N.V.— lUnstmtions of Indian Forest Plants. Port HI. 
by R. N. Porlccr and C. E. Parkinson . 


FoBEST Recobds (Nets Seriu). 

*Vol, I, No. 1.— Indian Terminaiios of tho Section Fontaptem. by C. E. 

Parkinson 

* .. No. 2.— Blustrations of Indion Forest Plants, Part IV, by C. E. 

Parldnson 


MiaioiBS. 

*Momoir on somo Indian Forest Grasses and their (Ecology, Vol. I, Part I, by 
R. S. Hole ........... 


Otbeb PimuoAiioHs. 

*A Forest Flora of tho Andaman Islands, by C. E. Parkinson . . . 

‘Forty Trees Common in India, by R. N, Parker ..... 
^Forest Flora of tho Chakiata, Hohra Dun and Saboranpur Forest Eiviaiona, 
U. P., by Upcndianath Kanjilal, Third Edition, revised and enlarged 
by Basant ijil Gupta 


MAinrAU. 

‘hlanual of Botany, by R. S. Hole. (Eeprinled) 

(PoBUOAsioss— P bcttes outside Isdm.) 

findian Trees, hy Sir D. Brandis (1921 edition) 

MYCOLOGY SERIES. 

FoBEST Recobds (Old Series). 

♦Vol. XIV, Part m.—Invcstigationson tho Infestations of Perhfemiuin 
eomplanatitm Barclay, on the noodles, and of 
Pendemiuffl himalat/ense on tho ^ont of 
Pinus ImgifeXUt, Roxb., by K. D. Bagohoo . 

*Vol. XVili, Port XL— Investigations on tbo Infestation of Pertdermiuvi 
himalayense on Pirns Tongifoiia, Part n, by 
K.D. Bagoheo 

imUZATION SERIES. 

' Buuetibb {Old Series). 

*0. Moiuorandnm on hlecbnnieol Tests of aomo Indian limbers, by W, II. 

Everett 
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UTIUZATION SERIES-^JOJifti. 

Buusxnts, 

PnioE- 
Rg. A. r. 

*3. Noto on tho Rclalivo Strength of Katural and F]imtation>Grorrn Toak 

in Bama 040 

*13. Koto on Ligno Protector as a posaiblo menns of provonting timber from 

splitting irbilo soosoning, by It. S. Foarson . . . • .050 

*14. A Furthor Koto on tlio RolatiTo Strength of Katural and Plantation- 

Qroivn Took in Burma, by the same author 0 3 0 

*1C. Koto on tlio Technical Fropcrtics of Timber rrith special rofotcnco to 

Oedrfla loojia irood rrliiio sonsoiiing, by the same author . .030 

*10. Koto on Gumhne (fimilina arborea, Koxb.), by A. Rodger . . .030 

*17. Koto on Bija Sal or Veugni (Pterocarpua murawpium, Roxb.), by tho 

some author ...040 

*18. Koto on Sain or Saj (Permitialia tomentota, W. and A.), by tho samo 

author 060 

*19. Koto on Bcntcak or Kana 'Wood (Lageretramia lanceolata, 'Woll.), by tho 

same author • . .030 

*20. Koto on Sandan ^Ougeittia iaibtrgiotdes, Benth.), by tho samo author . 0 3 0 

*21. Koto on Dhanra Baldi (Anogeitaua iatifolta, Wall.), by tho name author 0 4 0 
*20. Koto on tho Rosin Industry in Kumnon, by 13. A. Smjrthics . .14 0 

*27. Koto on Blaolnrood (DaWergia latifotia, Roxb,), by E. Bonskin . .040 

*28. Koto on Ehauri (Lagerstro’tnia pardflora, Roxb.), by tho samo antbor . 0 4 0 

*20, Koto on Sundri Timber (Ileritiera minor, l/om,), by R. 8. Pearson . 0 3 0 

*31. Koto on Rod Sandora (Plerotarpua aantalinua, Linn, f.), by T. A. Whtto- 

bead . . . . . . . • . • .090 

*36. Koto on Babul (Atacia arabiea, Willd.), by J. B, Maiiland-Kimran . 0 6 0 
*36. Koto on Kokan or Lampatia Timber (Duabanga tonneratioiJu, Ham.), 

by B. B. Pearson ......... 0 3 0 

*37. Koto on tho Contraction and Warping which takes ploco in Pima Iongi~ 

folia timber while seasoning, by the samo author s. . . .0110 
•30. Koto on Hollong Timber (BipfcrocarjpTMjufosus, Roxb,), by B.S. Pearson 0 4 0 
*40. Koto on Pyinma, AJhar or Jarul Wood (Lageratreemia fios-rtgince, Rots.), 

by the same anthor . . • 000 

“42. Koto on Ilnldu (Adina eordi/olia, Hook, f.), by C. E. 0. Cox . .080 

*43, Koto on Odina wodier, Roxb., by tho samo author . • . .080 
•»4, Koto on Somal or Cotton Wood {liombax malabarieum), by tho some 

author ...........0 10 0 

*48. Koto on Kindnl {Tertninalia panieulata), bv R. 8, Pearson . . .000 

*40. Koto on Hiingan {Ilopea odorata, Roxb.), by A. Rodger . . .070 

*60. Koto on Gurjun or IConyin (Diptereairpva spp.), compiled by W. A. 

Robertson 040 

*61. An Invcstigntion of certain fnotom eoneerniug tho Rcsin-tnpping In- 
dustry in Pinna longifolia, by If. G. Cliumpion . . . .080 

*63 Summary of Results of Treated and Untreated Experimental Sleepers 

Isid in the varionn Railway fostems of India, by R. S. Pearson . 0 0 0 

♦60, A Report on tho Tan "Values of Imdian Jfyrobalans and Bnrmo Temii- 

mliaa, by J. A. Pilgrim . .060 

♦67. Ton Investigation of tho Burma Hill Pine, Pinna khaaya bark and Ppin- 

lado, Xglia dohbrtformia, by tho same anthor , . . .030 

*60. Summary of results of ilVeated and Untreated Experimental Sleepers 

laid In tho vsrions Ralln ay Systems of India, by J.H.Warr . . 1 14 0 

*C0. Koto on Ainrc {Artoearpva hiranta, Lamk.), by 0. C. ^V’i18on . .070 

*84. Summary of result a of Laboratoi^ Experiments with different Wood 

Preserving Antiseptics, by 8. Ivamosam . . . . . 1 12 0 

*60. A Koto on the WorlJng Qualities of sonto Common Indtso Timbers, by 

H. E, Kinns 0 10 0 

*60. Tho Mechanical nnd Plmionl Proportiea of Himalayan Spruce and 

Silver Pir, by L. K. Seaman, nsslsted by 0. R. Rnnganathan . 110 

*72. Instmotions for the Operation of Timber Seasoning lulns, by S. K. 

Kapur . . . . . . . . . . 1 12 0 

*76. Preservation of Indian Timbers— tho Open Tank Process, by E. J. 

Popliam ...........O 10 0 

*77. The JdoniiGcatlon of Important Indian Sleeper "Woods, by K. A. 

Chowdhnry 300 
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UTILIZATION SERIES-conW. 

Bdllecins— « on(<!. 


*81. Testing end Seleotion of Coniincroia) Wood Pxosorvatives, by S. 

■ , ‘-b- / 

•84. Tho Identification of Commercial Timbers of tho Punjab, by K. A. 

Chowdhnry • • , 

•85. A Record of tho Results obtained with Kxpenmontal Troatod Bloopers 
laid in the Indian Railwayebotucon lOH and 1010, by S. Komesam 

•00. Official List of Trade Names of Indian Timbers 

Foeest RLOonns (Old Stria). 

II, — ^Prolimmaty Koto on tho Antisoptie Treatment of 
Timber in India with special reference to 
Radn-ay Sleepers, by R. S. Pearson 
y,— Note on tho Tlfahzation of Bamboo lor the Manu* 
faetnro of Paper-Pulp, by R. S. Pearson (2nd 

Rdition) 

I. — Note on tho Tea Boi Industry in Assam, by B. S. 
Pearson 

IV.— A Further Note on tho Antisoptie Troatment of 
Timber, xccorihng results obtained from past 
esporimonts, by ft. S. Pearson . . • 

II. — A Further Note on Thitsi {Mdanorrheta luitata. 
Wall.), with special rcforcnco to tho oleo- 
rcsin obtained from it in the Lawhsawk and 
hlyelat States, Southern Shan States Forest 
Division, by F. A, Wright . . . _ . 

VI, — Noto on the Mcohinieal Strength and Soasoning 

Properties of Shorea robutta (Sal) Timber, by 
R. S. Pearson 

I, — Report on Lao and SbcUae, by H. A. F. Lindsay 

and 0. Jt. Harlow 

IX.— Noto on tho Work of Dxtraotion of Broad Gango 
Slcopcrs from Nepal, by J. V. (^llicr . 

V. — ^Analysis of the Tanning Properties of certain 
Burma Lajcritramiat, by R. Pasupati. 
Reported by J. A. Pilgrim . . _ . . 

VII. — ^Interim Report on tho Work under Projects No. T 

and No. O, by L. N. Seaman . - 

IX. — ^Tannin Inrestigntion of some Burmese Diptero- 
carpus, by 0. A. Pilgrim .... 
X. — ^Tho Mangroves of South Tonassonm, by tho 

same author 

XL— Report on Burma Oak and Chestnut Tans, by tho 
same author ...... 

IX. — Summary of tho Investigatioas on Bomboos and 
Grasps for Paper-Palp, by W. Raitt . 

X. — ^Notos on tho Antisoptie Troatment of Assam 
Timbcro for Railway Sleopora, by J. H. 
Warr, assisted by S, lOimesam . . « 

m.— Second Interim Report on Work under Project 
No. 1, by L. N. Seaman . . • 

I. — Tho Burma Bamboo Pulp Survey, by W. Raitt 
Vn. — ^Interim Report on Work under Project No, 2, 
Strength Tests of Timber in Strnctnrol Sites, 
with Tost Rpsnlts up to 1932, by 1>. N. 

Seaman . ‘ 

X.— Third Interim Report 6n Project No. 1. — Tho 
Physical and McdlmAical Properties of Woo^ 
grown in India, hy'Vv’D, Umaye . 

TIL — Results of EvpGTimonts on tho Kfln-drying of 
Wood with Oronized Air, by S. N. Ka pur . 
Part XIV.— Interim Report on Work under Projeot Vilt — 


•Vol, 

Ill, Part 

»Vol. 

IV, Part 

•Vol. 

V.Part 

•Vol. 

VI, Part 

•Vol. 

Vir. Part 

a 

„ Fort 

•Vol. 

\’Tn, Port 

•Vol. 

IX, Part 

•Vol. 

X, Part 

• 

„ Part 

• 

„ Fort 

* 

„ Fart 


„ Fart 

•Vol. 

XI, Part 

* 

1 , Part 

•Vol. 

Xn, Part 

•Vol. 

•Vol. 

XIV, Part 
XVII, Part 

•Vol. 

XVin, Part 

•Vol. 

XX, Part 2 




Testing of Indian Timbers for Veneer aijd 
Plywood, by W. Nagle . . 
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UmiZATION SERIES-conti. 

Forest Beoords (Jfeto Stria). 


*VoI. I, No. 1.— Shrinkago Stndics on Indian Woods L — ^Effect of high 

temperatures on tlio shrinkago and moistnro 
cquUibnnm. of Wood, by S. N. Kapur and 
Aziz.ul-Rohman ..... 

* ti No. 2. — ^ETporiments on tho Air Seasoning of Softwood Railway 

Slcopots, by tbo samo authors 

* „ No. 3. — KrsnlU obtained with a tinibor-dryuig kiln heated 

direutly by furnace gases, by 8. N. Kapur . 

* „ No, B. — Second Interim 'lioport on Work under Project VIII 

(Testing of Indian Timbctn for Veneers and 
Plywood), hy W. N^aglo .... 


Mmiroisa. 

*Indian Woods and their Uses, Vol. I, Part 1, Economy Series, hy R. 8. 
Tronp ............ 

*Noto on the Economic Value of Sfiorea T(Auata (Sal), Vol. II, Part II, Eco- 
nomy Series, hy R. S, Penreon . 


OntER PUBUOATIOUB, 

‘Commoroial Gnido to tho Economio Forest Prodnets of India, by R. S. 
Poarson 

'*Projoot No. I. — ^Moobauical, Physical and Struelurul Proportics of Wood 

grown in India, by L. N. Soaman (Jlcpriiited) , 

• „ No. H. — Tests of Indian ThoImits in Strootural Sizes, by T,. N. 

Scomon . 

• „ No, IV. — ^Mocbnidcal Strongtli, Seasomng Properties, Treatment 

of, and Key to certain Indian Sioopor Woods, by 

R. S. Pearson, 1,. N. Seamen, C. V. Sweet, J. H. 

Wnrr nnd II. Brou'n 

• „ No. V. — Testing of Raw klatorials (Pajier-Pnlp Section), by W. 

Raitt ........ 

• „ No. VII.— ICiln Siasoiung of Indian Timbora, hy S. Pitzgcrold and 

S. N* Kapur ....... 

• „ No, VUI.— Testing of Indian Woods for Veneer and Plywood, in- 

cluding Tests on Glues, by W. Kaglo 

*Tlie Comuiou Oommorcial Timbers of India nud their Usoh, hy II. Trotter . 
*RnIos for the Groding of Teak Squares, hy h. N. Seaman and V. D. lAmaye 


hfAKnAiS. 

*SIattaaI on tho Air Seasoning of Indian Timbers, by S. N. Kapur . 
*An Elementary Manual on ludian Wood Toohnology, by H. 1*. Brown 


Lronmn 'N otes. 

Speotal Lecture Notes lor Indian FowM'Studoafs ; — 
tMlnor Forest Produola of India, qn* H. Trotter . . . . 

TPireswvatiottof Timber, by J.r.'Wmt . . . , . . 

tPulp and l‘apcr Maklntt, by W, Rnilt . . ' . 

iTimbot Strengths and Timber Testing, hy L, N. Soaram 
tTimbor Seasoning, hy S. P'ltzgomld and S. N. Kaxmr . . . 

j Sawmill, Wqod Wor&hop and Tool Room Management, by W. Naglo , 


Pbioe. 

Rs. A. T. 
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2 0 0 
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UnUZATTON SERIES-concM. 

(PuBUOiniaKS — ^PjtnrrED outsidb India.) 


tCommorcial Timbers ot India, by IV. 8. rcatcon and H. F. Snmn, 2 Vole., 
lor format oflicors .......... 

tCommorcial Timbers ot India, by IV. 8. Pearson and H. P. Promi, 2 Vola., 
for public saio ........... 


CHEMICAL SERIES. 


BoLLETINa. 

1. — Noto on Calortmctrto Testa ot somo Indian Woods, by Pumn Singh . 
*0.— Mimorandnm on the Oii Vnlno ot Sandnlirood, by Fnran Singh . . 

*7, — Koto on the Chomiatry and Trade Poims of Lao, by tho same author . 
*0. — ^Xoto on IVesin VaIuo of Podophyllum rmodi and the best season for col> 

Iccling it, by Puran Smgh 

*2 1. — Koto on Turpentines of Pinus khatya, Pinus merhiaii imd Pinna txcdaa, 
by I’uran Singh ......... 

•31. — Koto on Indian Sumach {Rhua cotinua, Linn ), by Pnran Singh . . 

*32. — ^KotoonthoBurmaKyrobalansor" Fanga fruits “ns a Tanning Matorinl, 

by Pnran Singh 

•70. — CaioriCo Values of somo Indian IVoods, by S. Krishna and S. Hama. 


PoBEST Begobds (Old StHea), 

TV.— Koto on tho Frepnmtion ot Tannin Bstraot \rith 
special refereneo to those ptopated Iroin tho 
Bark of Ifangroro (Shisophora mutronala), 
by Puran Singh ..... 
V.— Koto on tho Bstential Oil from tho leaves ot Abia 
pindrov, Spoch, by J. L. Simonsen . . 

III. — Oils nnd Pats from tha Seeds of Indian Forest 

Tree®, Parts I — V, by JI. Gopal Kan nnd J. L. 
Etnionseu 

IV. — Tho Constituents of somo Indian Bssontial Oils, 

Parts I — ^VII, by J. L. Simonson and M. 

Gopal Itau 

VI.— The Constituents of some Indian Fssontial Oils, 
Part VI II.— Tho Bosential Oil from tho gum. 
oloo-reVm of Poauellia aerrnlo (Boxb.), by 
J. L. Simonsen ...... 


Paris IX nnd X, by ,1. L. Simonsen . . 

I. — Tho Constituents of some Indian Eaoential Oilr, 
Part XI.— The Essential Oil from the loaves 
of Oupreaiuaiorahaa, Bon., by d, L. Simonsen 
II.— Oils nnd Fata from tho Seeds of Indian Forest 
Plants, Part VI. Tlio Oil from tho Seeds of 
Alcurifta Montana VVfls., by B. N. Parker, 
M. Gopal^Knu, W. A. Kohertoon and J. L. 
Simonsen,' nnd I’nrt VII. — ^Tho Oil from tho 
Seeds of i5^> jiMria, R. Br.^ by M. Gopal 
Ran and J.'In'&mcnson . •/> * 

'Part TV,— Tho-Qiastitnenfifiif eonUi bdion Essential Oils,' 

• . 1 " . Port XII.-^iinJ>«clitial Od from tho Oleo'.*’ 

” reaTnofPfiajsdicWWrf, by J.L. Simonsen” .* 

Fort VIIL— The Couatituontb otSfomo Indian Ecsontial Olio, 
Part XIIL— The* Essential Oil from o Koir 
* SpcoicBOfAndr^ogenoccurringinthoEtayrah 

Bistriot, by d. 1/. Simonsen . \ - ' • > i 
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^ CHEMICAL SERlES-confd. 

PoUEST Bgoords (OldStries) — eontd. 

pBiar. 

Ss. A. F. 

*VoI. XI, Part I,— Tho CollaUtIl^ats ot Bomo Indian Eewntial Oils, 

Parts XIV — XV, by J. L. Simonson . .030 

** „ Fart V. — ^Tho Conslitnonts of somo Indian Essential Oils, 

PortXVI.byM.GopalEan . . . 0 12 0 

* „ Part VI. — ^TLo Constituents of somo Indian Essential Oils, 

Part X'ra, by M. Oopal Enn and J. L. 

Simonson . 0 2 0 

*Vol. XVI, Port II, — Indian Epbedros, by 8. Krishna and T, P. Ghoso 1 14 0 

PonrST Egcobss (New Series). 

*Vul. T, No. 1, — ^ICnor Forest Products of ChbkiAla, Debra Dnu, Saba* 

mnpnr, ond neighbonrinc Forest Divisions, 

Part L — Oil bcoring soeds, by 8. Kriahna, 

S. V. Ibitttamboknr and M. B. Kaizoda . 1 14 0 

Omim PoBUOATioKS. 

•Note on “rridora”. — A Composition for Rceondilioning Abrosed Spike 

Holes in Ilailwny Sleepers, by 8. Krishna 
and T. P. Gboso — Itailivoy Board, Toobniool 
Paper No. 2S2 .000 


ENTOMOLOGY SERIES. 

Bnuincts. 

6.~Tlio Bloo Pino tFomiens Bork-Borcr (Toutieus ribbtnlrcppi), by E. P. 

Stobblng 020 

10.—Noto on tho Bark^Boring Beetle Aitaok in the Coniferous ForcstB of 

tho Simla Catchment Area, 1007—1011, byR, S.H0I0 . .030 

*11.— A Further Noto on some Cosuarlna Insect Pests of Madras, by V. Sub- 

mmonia lyor . . , . . . . . . .0140 

•12, — ^Noto on tho Bark-Eating and Boot-Boring Beetles of Bobul (Acacia 

arabiea), by E. P. Stubbing 0 4 0 

*38.— The Constmotion of Calcaroous Operouin by Longicom Larvno of tho 

Group Ccram6^»nf(Colcoptcra,Coratnbycidoo), by C. F. C. Beosou 0 3 0 
*70 , — noploeerambyx spjnieornis— An Important Pest of Sal, by D. J. 

Atkinson . . OlOO 

PoRnsT Breonns (OU Series), 

*Vol. IV, Port II. — Noto on somo now ond other Species of Xlymonop- 

t«ra in tho ColleeHous of tho Zoological Bronoh 
of tho Forest Ztcscaroh Institute, Dchra Don, 

by P. CamorOn 0 4 0 

•Vol. VI, Port I. — ^Tho Life-History of Diapnsjurtivus, Sampson, by 

0. F. 0. Beeson 0 10 0 

*Vol. VH, Part Vll, — ^Tiio Life-History of tho Toon Shoot and Fruit 

Borer, Hypsipyla robusla, Moore, with sugges- 
tions for Its control, by C. F. 0. Beeson . 2 4 0 

*Vol. imi, Part III. — Noto on tho Boo-HqIo Bo'rcr of Teak, by 0. F. C. 

Beeson** .. e . . 300 

•Vol. IX, Port', II.— OuClmlcldoldea^nninlybrodotDeLrdDan.tJ.P., 
r . ■ fliom. tit.'Slfl 'dd-,6’nl, Topil, Chit and Suvdrt), 

•'*',* ‘-v. WJTnjtibs Wwrslon« r 12 0 

•Vol, XI|*,Pftft ' IV.'-jf)rt £ptoor Indldjl Brontfddip,’ Parts -I— HI, by 
. . as R."raaiiffi;'§..F. C. Btoson ond'J. C.ift 

. ' f Gardner, 7, . * . . .ICO 

• • ,1‘, *y PprLVni.— Tho Eeonomio^ntnprtanco ond Control of tho Sal 

Iloartwoo«l-Boror, by 0. F. 0. BOcson and * *1, 

K. C. Ol^tforjeo . t , . . 1 4 <) 
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Entomology sERiEs-contj. 

Fobest Beoobds (Old Series)— coTitd. 


•Vol. 


XIV, I'aH IV., 
_ Part V., 


•Vol, XII, Part 11,^ — Identi&catton of IramatoTo Stages of Indlsa 

Gercmbyaiae, I., Cerambyeini, by J. C. M. 
Gardner 

• „ Port Vn.,w.Dcqcription8 of botp fcjwcies of Njjnoniidno and 

Ccrambycidno from India, by J. C. SI. Gardner 

• ,, Part VIII.^-N’ote on aomo Tudian Clcndat, Part I, by J. B. 

Corporal, and I’nrl II, by C. F. C. Bc^on . 

• ,, I’arl X.v_Oii soino Indian Coleoptcra, Part I, by E. Ften- 

ti mx, and Part II, by J. C. JI. Gardner 
•Vol. XIII, Part If.-— Idcnlinoation of Iiamalnro Stages of Indian 

Cemtnbycidno E, nnd Eoseriptions Of Tbteo 
Indian Booilo Larrao (Carabidao Col.), by 
J. C. M. Gardner , . . > . 

• ,i Part V.wEpidemle attacks bj tbo Sal Hc-irtirood Borer 

(IJojileiesrambjfx spinicomit) in tbo Potests of 
Sontb Slandla Biruion, C. P., by W. A. Muir 

• 1 . Part VI.e_On some liuban Coleoptcra, ifemiptera and Thy- 

canoptera. Part I, by B. Kloino ; Part 11, by 
A. Thery , Part III, by 0. 0. OUonboch ; 
1‘irt IV, by Carl J. Brake ; nnd Part V, by 

Undley Moulton 

-Immnluro Sirgos of Indian Coleoptcra (0), by 

J. C. SI. Gardner 

-On some Kovf Indian Coleoptcra and 
Jlcmiptcro —Indian Species of Palonis Mnls 
and somo A*sociatod Beetles, by K. G. Blair. 
Part I'l.— Two New S]icc!eB of Coleoptcra 
from India, by E. Plcntianx. Fart VII.— 
Some New Indian Oerambjcidac, by J, 0. 
M. Gardner. Part VIII.— Somo Itecords of 
Indo-Malajan Peylbtlao, by P. Laing . 

Parts IX-A, — On the Genus Xjloboni^ — ^Ntuo Xyleborus 
Artenans Indian, by linns Eggcta. Part 
X. — ^Tlio Biology of the Conns Xyleborus, 
with mow New Spec ics. by C. F. C, Itceson , 
Parts XI.Xr\\ — On soino Indian Coleoptcra — A Now Genua 
a/fJ iT Alrff" Spcclfis «i aaH j 

• Non Species of Elatcridae, by E.’riooti- 

oux. Port Xn. — A Nc« Genus and two New 
Spiciisof Ijonglioni Bictli's from India, by 
W. S Pisbcr, Part XIIT. — Imrantnro Stages 
of Indian Cob optcra (7), by J. C. M. Gardner. 
Part XIV, — Throo Now Sp-xaia of Eyxidae, 

by B. Kleino 

Vol. XVI, Part HI. — loiniaturo Singes of Indian Coleoptcra (8), by J. 

C. M. Gardner 

— Immaluro Stages of Indian Colopptora (0), by 

J. C. M. Gardner 

-New Iniban Cucoulionidao (OoL), by Sir Guy A. K, 

Marshall 

-Tho lafe-Hl'tory aud Control of Cehsfertta seabra- 
tor (Gol Oitambycidan), by 0. F. C. Socaon . 
— Ncii Sie-eic* of Eaocentcua Mulsant from India, 
; byW.N.Tiahcr . . ' , 

-'Immature BtagWof Indian Coieoptera (10) .Intlftl- 
^hi^ac, bj^,'0« M. Gardner 

Vol. XVII, Part*’’. I— aCjlnromologida^^toAicaiionaontbeSpiKeBi' 
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ENTOMOLOGY SERIES-coJitf . 

Fobest BEOonn^ (Oli Stria)— eonid. 


Vol. XVII, Putt VI.- 
„ Part VIII.- 
„ Pntl. IX.- 

„ Fart X.- 

Vol. XVm, Part l.- 

„ Part 11 

„ Pari III 

„ Part IV 

„ Part 1' 

„ Pari VI 

„ Part VII 

„ Part VIH 

„ Part IX 

,, Part XIII 


Vol, XIX, Part J. 
„ Part 11.- 


-No\r Coramhvoidao from India (Uolooptora), by 

W. S. FlMhM 

-Iininaturo Stages ol Indian Colcoptcra (12) (Cara- 
bidno), by J. C. M. Qnribicr 
-l<!nt«nioIogicat Imc^iligntiona on llio Spiko Dihcosq 
' <>{ Sandal (2) Boslryohidnc, I’latypodidao and 

Scoiyiidiio, by C. P. C. Beeson . . , 

— Kfitomological Invaatigationa on the Spiko Discaio 
ot Sandal (3) Mcmbrnoidao (Uomopt.), by 

IV. D. PonUiortier 

-Untomologioal investigntiona on tho Spiko Disonso 
of Sandal (4) Ceicopidao (Uomopt.), by V. 

Lallcniand 

, — Entomological Invmtigationa on tlio Spiko Disoaso 
of Sandal (C) llrciitbidno and I.yridno (Col.), 

by It, Kicton 

•Enlomologfcal Invoatigationa on tlio Spiko Diaoaao 
of Sandal (0) Antlirjbidno, by Karl Jordan . 
-Entoinolopical Inioatipnllona on the Spiko Disonao 
of Sandal (7) Tho t!«*niM r.xorontrii*! (Coram- 
byridao), by IV. S. IVlicr .... 
Bnlofiiolopionl Inresllgatioiiaon lliOiSpiko Dnonao 
of Sandal (8) CnraWdao, by 11. 11, Andronos 
-Ctti omological Invcatlgnllona on tlio Spiko Diac aao 
of S.mdal (9) Ncnropttia, by Nathan Banka 
■Entomological Inmat Igationa on tho Spiko Diacaao 
of Swdal (10) Molaaldao and Elaloridao, hy 

11. pjautianx 

’l'lntomo)ogii.a) InvcaticntiniUi on tho SpiUo Uiaoaeo 
of Sotidai (11) Pulgoridno (Uomopt.), by K. C. 
ClinttorjiHj 

■Immatuni Stagra of Indian Colcopicra (13) (Boa- 
trjolddao), by J- 0. M. 'Oivtdner . . 

-Entninological Inmstigationa on tho Spilco Do cnao 
of Sandal.— Tlio l.ifo-hiatory and Mnrnhology 
of liuryhtafhvs lomcntot'i Fahr. (12) I'ldgori- 
(ho (llomopi.), by X. 0. Cliatirrjoo 
-Now Tliyaanopti<ra from India, by Emlloy 
Moulton 


■Entomological ImosUgaliona on tho Spiko Uisoitao 
nf Sandal (13) Mimbmcidao ami Ccroopidao 
(Uomopt.), by K. Chattorjoo and Jl. Bow 
Part IV. — Ent oniologicnl inveatigot ions on t ho Spiko Discoao 
of Sandal (1 f) .Jossidao (Uomopt,), by IT. S. 
Pmlbi 

Part V,— Enlomologiral liivrsflgations on tbo Spiko JlisMiaa 

of Ssmhl (15) Ciolndolidao (Col.) and Siipplo- 
wnntary Eats on Nmiroplom and lilatorldao 
(Col.), by W. 0, Clutfcrjpo .... 

Enimnolnelt'al liiYc tii;r.ti(iiw on tho Spika Disonso 
of Sandal (16) (Joi'oim llidao (till.), by U, 
Korsohefsky 
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ENTOMOLOGY SERIES-c«iri. 

Foucst Bccobss (OW Beriuy-ctmeld. 


■Vol XIX. r«rt IX,— Entomological Invcatigotions on the SpHse Djmmo 

^ of Sandal (10)— on tho Ufo liiatory and Mor- 

phology of Peiaitouphala niffriltnea _ walk. 
(Jasmdoc, Uomopt.), by N. 0. CSinttcrjco 
L— Entomological jDVfstjgBliDDS on tlio Bpilo Elscnso 
of Sandal (20) Stndics on Insect Irons- 
mission, by C. Dover and M. Appanna . . 

IL— Immature Slttgos of Indian Colcoptora (14) (Cur- 
culionidne), by J. 0. XL Gardner ; , , • 

III, — On the Biology of tho ManGdoo (Ortbopt,), by 

IV. — Entomological Invo^tigotions on tho Spibo^coao 

of Sandal (21) Tliysanoptcra, by I. V. Bnmo- 
kriahna Aj-jar . . ' • 

V.— Entomolofflcal InvosUgalions on tho Spiko Diwaso 
of Sandal (22) Formicidao (Ilymon.), by Dor- 
gadoa Mn)(cr)i . • 

VI.— Entomolopcnl Inresligotions on the Spiho Diuaso 
of Sandal (23) Antbioidoc, by Rudolf F. 
Hoberdov . . • • 

Port VII.— Methods of Testing tho Susccptibibty of 

to Tormlto Attack, by C. Dover ond B. N, 
Matbur . . « • • • • 

Part Vni,— Immature Stoges of Indian ColoopUm (lo>— 
(Soolytldae). by J. C. JI. Gardner . _ . 

IX.— Entomoiopicoi ImeatigaUons on tho Miko Discuo 
of Sandal (21) Pentotomidno (llonupt.), by 
N. 0. Chatteriro . 

X. — Snr Quelqncs liongieomea des Jndcs (Ceromnycl- 

doe, Col.),byir.If. Plavilstabikov . . 

i'.nx XI.— Kow Temitea from India, by Thomas D. Snyder 
port XII.— Kow lolmoiimonidoo from India and China, by 
R. A. 
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Eobest Rixsonns (A*eieScn‘c»). 

‘Vol I. Ko. 1.— Immaturo Stages of Indian Colcoptcra (16) (Scarnbacoi- 
dca), by C. M, Gardner . . 

Ko. 2.— On tho Biology of tho Psjllidao (Uomopt.), by K. K. 

Matbur . . - ..f , ’ 

No. 3.— Ncuo Btcntbiden und tyciden nns Indian, by B. lucmo . 
No. 4.— Immaturo Stages of Iniuan Coleoptcra (17) (EncneimUno), 
by J.O.M.Gotdncr . . 

No, C. — ^Ncuo Attdabidcn ans Indirn (Cnrcnbonidac, Ooi.), by 
Ednard Voss • • * • * i ' 

No. 0.— Biology of tho Braconidao (Hj menopt.), by C. F. C. Beeson 
and S. K. Cbitlcrjcc . . 

No. 7.— Immature Stoges of Indian Colcoptcra (18) (Brentbidoc), 
. by J, 0. M. Gardner . . . • * , , * 

No. 8.— On tho Biology ot’lho Ichm uinonidao (Hyxucnoptcra), by 
' C. 1\ 0. Beeson and S N. Cbftttctji 0 ; 

No, 9.— On the Biologx Toebinidoo (Diplem), by^thuMmo 

' authors . . ^ ^ i 

No. 10,— Brttoroologicnl Ins’cstigetlons on tL© bpiko Jiiacaso^ of 

/nn\ V. f? nhsttfATl^ • 
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ENTOMOLOGY SERIES-co«cW. 


Fontax Recobds {Neta Series)— contd, 

, Tbioe. 

RSi At E* 

Vbl> I| No, 13.— FniomoIogicAl Inrostigations on tlio Sptko Disoaao of 
Sandal (27) ClirysomoUdno (Col.), by K. C. Chattorjeo 

and G. S. Bhaeln 1 14 0 

Vol. II, No. 1. — A Surrey of the damago to Tenk Timber by tho Beeboto 
Borer (Xyhutes eeramiea Wlk.) throughout tho main 
tcnk*b^ring forests of Burma, by D. J. Atkinson . 4 10 0 

„ No. 2. — Immaturo Stages of Indian Colcoptcrn (10) Anthribidao, 

by J. 0. il. Gordnor . . . . _ . . 0 10 0 

„ No, 3. — Entomological Investigations on tho Spiito Disease ^o£ 

Sandal (28) CScadidao (Hbmopt.), by N. C. Chatterjoo 0 C 0 
t, No. 4. — New Indian Ccmmbyeldoo, by J. C. M. Gardner . .070 

„ No. 6.— Now Indian Tingitidno (Hcmiptcra), by C. J. Drake and 

M. E. Poor . . . . . . 0 B 0 

„ No. 0,— Zwei none CalUtrhipis mit ihten larvcn (Sandalidao, Col.), 

by Pritz ran Emden . • ... .040 

„ No. 7.— Entomologicol Investigations on tlio Spike Disease of 
Sandal (2D) Corcidao and Berytidno (Hcmlpt.), by N. 

C. Chntterjco 0 8 0 

,, No. 8. — Some now Oarabidao from India, by H. E. Androues . 0 4 0 

„ No. 0. — Immntnro Stages of India Ookoptem (20) Ckrabidne, by 

. J. C, Hf. (Gardner 1 0 0 

„ No. 10. — None Brenthiden nud Lyeiden aus Indian, by It. Kloino . 0 3 0 

„ No. 11.— Entomological Investigations on tho Spiko Disease of 

SandM (30) Beduviidae (Homipt.), by N. 0. Ohnttorjeo 0 10 0 
n No. 12.— On tho BioloCT of the Bosttyebiemo, by G F. 0. Beeson 

’'’h. . and B, M. lihotia . . . . . . .300 

Vol. Ill, No. 1.— Entomological Inrcvtigations on tho SpiKo Disease of 
Sandal (31) Bermaptera and Ortboptem, by L, Cho. 

pard nnd N. 0. Chattcijce 10 0 

„ No. 2.— Immntnro Stoges of Indian Colcoplcra (21) Oloridoc, by 

J, 0. M, Gardner . . • • • . >0 12 0 

„ No. 3. — Kesv Orassotnrsue (I'latypodidnc, Col.), by 0, F. 0. Beeson 1 14 0 
„ No. 4. — Entomolop'cal Invostigolions on tho Spiko Disease of 

, Sandal (32) Lygoeidae (Homipt.), hyN. 0, Chatlcjjco 0 8 0 
„ No. G. — Cis Latr. Et. Anobiidcs Nousrnnx dts Indrs (Colouptcics), 

by II, Pie 0 3 0 

,, No. 0.— Immature Stages of Indian Colcoplcra (22), byj, GM. 

' Gardner 0 12 0 

,, No. 7. — Four New Indian lehnciimonidar, by B. A. Cushman . 0 4 0 

„ No. 8. — Immaturo Stages of Indian Colcoptoia (23) Carabidac 

(eonid.), by <1. 0. M. Gardner ... .080 

„ No, 0.— Now Indian Cnrouh'ooi^o (Col ), by Sir Guy A. K. 

MnrshoU . * . : 0 10 0 

■ „ No. 10.— Immaturo Sieges of Indian Lopldoptcro, by J. 0. M. 

s , Gardner . . , . . . . ,10 0 


' • MISCELLANEOUS PUBLICATIONS. 


3 *0 0 
2 , 2 0 
Sf 0 ,0 


< » # /■ I • 4 

♦Indian Forest Ineeoif, by 31. P. RtcbWng t . , 3 *o^O 

•J!xp]Bnatory,li«ilf)ybnrortillAW, (Tltfrd Edition) i . . , , 2 0 

•Snrvoyingflnd-Dytt\)lngMnmiiiI,byr. A. Brining ondD.N.Avosla , 2 ^’ n n 

, \ 5 L f,* I . '< ‘ ' 

, •’ OraI.ll*PPBa^ATlot^s. ’t v' < . V 

•ForrslJConeg.^, DaortuDun, Colgu^ifrl’jOSl : ? I'. ' . ; « 'n n , 

’’ •ThoP^gw^,aof,3bW^k' RoiUnS.ln ^dla; io3C.i{I, Port I.*4tdtb '^’oW s. , 

‘\,£ . < 

/ •Tho Progrc* ot_S:dhSl';jlctoat(;h7n DiBiV KOpaTTPott lE^Srokincjol'^ > ' ' 
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MISCELLANEOUS PUBUCATlONS-contd. 

Othe& ^trBua4.TioHS — amid, 

Vsiaz.„ 

Bs. A. P. 

Progress Report of the Forest Colirco, Bokm. Dim> for tho jotr 1035-3G • ICO 

„ .. „ » 1036 37 -ISO 

*Tbo Forest Besraroh Institute, Bohra Bon, Guide 0 3 0 

Annual Betom of Statistics relating to Forest Administration m British 

Bidm for the jear I03S-30 . 1 10 0 

Clnsnficd List of OfiScers of the Indian and ProTuicinl Forest Sorriee and of 

the Forest Engineering Service in India on 1st Jnly 1037 • . .280 

thialana in Forest Areas, by Lt.-Col. 3, A. S. Philhps . • . .020 

ihhles shoimg the onbio contents of Bonnd ond Squared Timber and the 
values of the same at ranons rates, arranged by L. Mercer, assisted 
by Bond Mai 1 14 0 


The above may be obtained from the MANAGER OF PtJBLlOATIONS, CIVIL LINES, 
BELHI. 

•Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITOTE, 
BEHRA DUN. 

tObtainable only from tbo above LIBRARIAN. 




